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The Right Worſhipfull, 

Sir RICHARD COMPBE, 
Knight. 


| The Authour preſents theſe, with his 
other beſt Services. 


STK, -. | 
T' Tranſcendency of your Knowledge in 
- _ _ Learned Sciences, hath 
| eightened my ambition preſumptuonſi 
to affrac on K.. this Del nh 4 
this boldneſs its your Love and Favour that 
znvites me, and prevents me too of all Apolo- 
gies for my thus doing, For truly I ſhould not 
ſo boldly | Ms adventured to ſhroud this unworthy 
Piece under the wings of your worthy Patronage, 
were I not aſſured,that as in Judgment you are able 
to diſcern of it z ſo in your noble diſpoſition willing 
favourably to accept it.The poor Widows two mites 


| being the utmoſt of her ability, was accepted -ofby 


© him, who was greater than the greateſt of Mor- 


- tals, far above the great gifts of the Rich , which 


A 3 imboldens 


p The Epiſtle Dedicatory. 


z1boldens me (without doubt of obtaining) humbly | 
Ii | to defere your Worſhip,to vouchſafe me bothpardon | 
| | for my preſumption,@ acceptance of my little mite, | 
il which having obtained, T ſhall think my ſelf, and 
work, to have a ſufficient proteFion againſt allCy- + 

nical andill-affeFed DetraFors.a thing which all : 

mens Works (howexcellent ſoever) are ſubje unto, ./ 

(amch more mine) and therefore into the wide - 
Ocean] dare not commit my weak Veſſel, without © 

ſome able Pilot, ſuch as your Noble Self, whoſe | 

ſound Fudgement and great Learning is ſo well |; 
krown,that your Name prefixt before my Book, will \ 

be not only a __— againſt the carping of Loy- | 

liſts,bu# alſo to beget 4 good affeFion in the Rea- 

ders. Not to trouble your worſhip more with 
words, hope is,that this my boldneſs will be im- 

ed to awil,,rather to do you ſervice,than other- 

wiſe, might your Worſhip be pleaſed thereof ſo to 

_ conftruion, Thave attained my deſired end, 

who am, 


Your Worſhips : 


ever to ſerve you, q 
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To the Reader. 


Friendly Readers, 


On have here preſented to your view thoſe 
m105F Excellent Scales, or Lines of Num- 
bers, Sines, ad Tangents doubled, by 
means of the moving whereof, the uſe of 

compaſſes is wholly avoided, and the Queſtion re- 

folved,by applying the Scales one to anothor.Some 
men(T know)have laid aſide the uſing of the ſorgle 

Scales, becauſe with an ordinary pair of Compaſſes 

0 a large Scale,they could not work many exam- 

ples they deſired. But by theſe double Scales, how 

large ſoever,he ſhall never be troubled with any 

Compaſſes ror the work never to out-run theScale: 

And beſides, upon the Inſtrument may be inſerted 

any otherScales orLines,as are for menſuration,or 

otherwiſe, ſucb as each mans Calling &- Occaſions 
do moſt require,& ſo make the Inſtrument of ge- 
eral uſe. 

To plead for my Book, 1 will not, the Subje& 
whereonit treats, will do that better than [car 3 
Tame ſure here is a good SubjeF, a good piece of 
Cloath, if the Garment be not marred in the ma- 


king; if it be,the _—_ in the botching Taylor,nrot 


4 0 


| To the Reader. 
72 the ſinfſe. The Ingenions (1 know) will wink 
at fa; a the jw tenſe ſubje@ to them, 
and faults declare men to be but men. As for Gu- 
riofity in the method, here is none,xor was any in- 
tended,my diſhes being dreft.not as at aFeaſt,but 
as at an Ordinary, nor placed in ſo methodical ar 
order as they might have been, 1 taking things not 
orderly,but at an adventure,and as it bappened $0 
. Come into mind: | know my Subjet,nor method, 

will pled, all, yet I doubt not, but it will pleaſe 

Jome. What the Ignorant ſay of it. care not,they 
are likethe Fox, that deſpiſed the graps, becauſe 
they grew Jo high he could not reach them. And 
what the ſj vol ' ſpeak of it, 1 paſs not, they are 
like the 5, y,that ſeeks all over the body for a 
ſore,and when it cannot find one,it makes one.It 
is the cenſure of the impartial, judicious & ſolid 
Tudgment which 1 reliclt to whom Þ will ſtand, 
and to which only I will ſubmit, reſting Servant 
to all ſuch, mbile I am. 


Seth Partridge. . 


» I thought good to Advertiſe, that this Scale and 


An Advertiſement, 


Ere might have beew expeed thePrint of 
the Rule, but in regard of its ſliding it 
conld not be well — wherefore 


| all other Mathematical Inſtruments, are accu- 
| rately madeby Mr.Walter Hayes at the Croſs- 
| Daggers #2 More-Fields, next Door to the 
' Popes-Head-Tavern.London: Where they may 
: be furniſhed with Books to ſhew the uſe of them : 
* As alſo with all ſorts of Maps, Globes, Sea- 
' Platts, aud Mathematical Paper, Carpenters 
Rules, Poſt ad Pocket Dials for any Latitude, 
at ReaſonableR ates. 
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? THE 


Double Scale of Proportion. 
The Deſcription and Uſe 


of an Inſtrument conſiſting of 
Doubled Scales. 


Whereby all Concluſions Mathematical may be per- 
formed only by Application of Scales. 


— 


GPL IETEt, 


"EMAP. I 
The Inſtrument deſcribed. 


He Inſtrument whereof Ttreat inthis 
Book. Icall the Dowble Scale,for that 
the Scales, og Lines thereupon, are 

-- doubled 3ſo & in ſuch manner,that 
by applying the one to the other,they will of 
themſclvesreſolve any queſtion Mathematical, 
that may be done by the Pen,or by Tables of 
Sines, .Tangents, and Logarithms. The Scales 
principally inſcribed thereupon,arethoſe _ 
| aanm- 
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2 The Deſcription of the Inſtrument. ſ 
admirable Lines of Numbers, of Sines, and of * 
Tangents, whoſe uſe hath been heretofore ſex | 
forth, only to be wrought upon witha pair of | 
Compaſſes, and no otherwiſe. But I have ſo þ 
contrived them double,upon an Inſtrument to + 
move, or ſlide along one by the other,in fuch * 
manner,that upon the ſame,without any afſt- 
ſtance of Compalles, Icanwork all Conclu- ! 
ſions Mathematical, that can be wrought by 
the ſingle Lines, with the help of Compaſles, 
both in Arithmetick, Geemetry, Trigonometry, 
era Navigation,Gaging ofVeſ- 
els, Fortification, Gunnery, Dialing. Yea, and 
the Ufarer too, may hereby alſo compute the 
true intereſt of his money. In all which, I 
ſhall giveyou ſome examples for your inſtru- ' 
on, the uſe of my Double Scale. | 
The body, of matter whereof the Inſtru- 
ment 15 made, may be either of Braſs, or of 
very good and well ſeaſoned Box. It conſiſt. 
eth of three pieces,or Rulers,cach one about 
balf an inch in breadth, & about a quarter of 
an inch in thickneſs, nivre or le, as the Ma- 
ker and LIſer of them pleaſeth ; and for their 
length,they may be made to what length you 
will,cither one foot, two foot, three foot, or 
more or leſs, for they axe not limited to any 
0g, only the longer they are, the larger 
and more will be the diviſions of the Sca * 
an 
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The- Deſcr3prion of the I1ſtrnment. ; 
and ſo confequently the more exa@t in operatt- 
on. Theſe thee Rulers, or pieces of this Scale, 
arecobe all of one even length and thickneſs 
and by rhe edges ſo evenly joynted,that they 
may juſtly ſhdealone cloſe one by the other, 
having at each end a little plate of Braſs, or 
Wood fitted to hold them cloſe together,and 


| fofaſtened to thetwoour-ſide pieces,that they 


may be kept ſteady,and the nttiddle Ruler to 
flide-to and fro between them. 


- -'The Lines, or Scales ingraven on this In- 


ſtriſtnent, are the ordinary lines of Numbers, 
of Sines; and of Tangents, only they are ſet 
on double; that is, once upon one Ruler, and 
once upon the other, upon one and the ſame 
joyhtzas- the lineof Numbers isfet both npon 
one oftheout:fide pieces,8 and on the middle 
piece, that is,on both ſides the joynt,and num- 
bered on both,and fo fet to the very edgesof 
both Rulers,that both lines being joyned to- 
gether, may _— to be but as one line of 
Natfhbers,& this hne of Numbets is(as it _— 
twice repeated, or doubled in the lengt 
of the Ruler,that is, beginning with 1 at one 
tid of the Ruler,which I-call the lower end, 
and conrinted to 1 or 10 at the middle, and 
from thencebegin again,and continued to. 10 
or x00 at the upper end. Alſo'tpon the other 
fide of the Rulers, upon the fate joynt.s in 


like 


=— A The Deſeription of the Inſtrument. } 
Ii like manner ſet a like line' of Numbers, and | 
F this line of Numbers is fitteſt to be uſed with 
0 the line of Tangents.as that on the other fide 
Is with the lines of Sines, without any turning 
of the Inſtrument. - But you may omit on the 
line of Numbers upon one ide, only obſer- 
ving to turn the Inſtrument, when the work 
| requireth to be done on ſeveral lines,as inthe 
| - ſequel it will appear. - O_o 
The Scales ; or Lines of Sines, are in like 
manner ſet on twice, that 1s,0nce upon-the 0- 
ther edge of the middlepiece; and alſoon the 
inſide of the other out-ſide piece, and they 
are to be ſet on,upon both ſidesthe joynt,that | 
they may appear as one line of Sines, being 
laid cloſe together, and' numbers ſet to the | 
Diviſions on both parts, and'is in the lines of | 
Numbers. SITE HRS HG 5 535558 | 
The lines of Tangentsis ſet upon the other 
fide ' of the Rulers, oppoſite ito the lines of 
Sines upon theſame joynt with;them,and like- 
wile ſo ſet upon both parts ofthe Inſtrument, 
that the partsbeinglaid cloſe together,theline 
may appear tobeboth as one line of Tangents, 
and numbered on both partsto 45 at theup- | 
er end, againſt 9o-on. the lines of Sines, and | 
on 45 back again to 89:at the-lower end, | 


as 18 uſually done 1n the lines. of Tangents.. 


.- This Inftrumenthaving thoſe Scales, or (as | 
hy it 


The Deſcription of the Inſtrument. 

it pleaſed their firſt Inventor to call them) 
Les, thus ingraven or ſet on 1t,will work all 
concluſions, as may be wrought by Mr.Gurx- 
ters Lines,or Mr. Wizgates, by only applying 
the Lines one to another, without the uſe of 
Compaſles, which muſt be always had and 
uſed with theirs; yet you may uſe Compaſles 
with theſe Scales,if you pleaſe,and ſotry and 
| examineyour work by both ways,and when 
you have made ſuch trial,uſe which way you 
like beſt,and that (for ought I know)may be 
my Double Scales. 

To ſhew the making ofthe Scales of Nunr- 
bers, Sines and Tangents, 18 a thing altogether 
needleſs,the making of them being already fo 
ſufficiently ſer forth by others, that for me to 
do it again, were but labour loſt, bothto m 
in writing,and tothe Reader inreading.An 
thoſe that are makers ofMathematical Inſtru- 
- ments,do already well underſtand themaking 
of them, and for a man to make one for his 
own uſe,is but vain, for that he may buy one 
ata cheaper rate than makeit,I ſhall therefore 
; proceed to the uſe : Wherein note, that for 
diſtin&tion of the fides of the Scales, or Lines 
on the Rulers, I uſe the Terms of F:rſtand 
Second, as being as proper for the purpoſe as 
any other could have been - For evermore, 
that fide ofany Line, whereon the firſt term 

in 


6 © The Deferiptionof the Inſtrument. 
in the rule of Proportion is taken, I call the 
firſt fide 3 and the other fide of the Line, 
whereonthe ſecond term in the Rule is taken 
I call the ſecond fide. And then for the third 
term in the Rule, it is always taken on the 
ſame ſide that the firſt term istaken on : & for 
the fourth term, which is the term ſonght,ir is 
evermore fonnd on that ſame ſecond' fide, 
whereon the ſecond term is taken. As if the 
firſt term be taken on any Scale,upon the out 
ſideRuler,then the ſecond termison the mid- 
dle Ruler,and if thefirſtterm be taken on the 
middle Ruler,then the ſecond term is on the 
ſameScale upon an out-fideRuler:And when . 
the work is by ſeveral Lines, then the .cwo * 
out-fideRulers both bear thename of Frf,or 
Other Scales'may be added to this Inftru- 
ment, and ſet on the ſides and edges thereof, 
as a Scale of equal-parts,or a Line of inches,a 
Meridian-line, a Gage-line, a line of Chotds, 
the lines of Board and Timber-meaſure, or | 
any others, ſuch as your Calling and Occaſi- | * 
ons have moſt uſe for.. : 


CHAP. 


ARITHMETICK. 9 
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CHAP. Th 


The uſe and Application of the double Scale of 
' Numbers upon the Inſtrument, in the princi- 
pal Rules of Arithnetich. 


PROBLEM. I. 


Of Multiplication. 


. Two Numbers being given to be multiplyed toge- 
ther, to find their Produd#,by the donble lines. 


As 11s to one of the numbers given,to be 
multiplyed together : So is the other of 
them, to the Produtt. 
; Wherefore it may be ſaid, AsT is to the 
: Multiplicator 3 So is the Multiplicand to the 
* Produd. Or, 
' As I is to the Multiplicand 3 So 1s the Mul- 
tiplicator to the Product. 
; When two numbers are to be multiplied 
; together,the greater of them 1s uſually count- 
; ed for Multiplicand, and theleſfſer for Multi- 
!phicator. 


T: Multiplication the Analogie is this ; 


B To 


TO 


The uſe of the double Scale int 

To multiply two numbers by the double 
linestte manner of working is thus : Place x 
on the firſt fide,” to the Multiplicator on the 
ſecond fide : And then againſt the Multipli- 
cand on'the firſt ſide.,ts the Produd& on the ſe- 
cond fide. | 

Or elſe,place 1 on the firſt,to the Multipli- 
cand on the ſecond,and then right againſt the 
Multiplicator found on the firſt,is the Product 
on the ſecond. 

Example 1. Let 8 and 4 be two numbers 
given to be multiplied together, to find their | 
Product, do thus : upon any one of the ſides, :: 
look out 1.( This fide whereon I take the 1,1T 
call the firſt ſide) I ſet this x to 4 0n the other j 
fide (which I call the ſecond fide,) and then | 
right againſt 80n the ſamefirſt ſide, whereonT 8 
did take 1518 32 on the ſecond fide,whereon 
the 4 was taken : This 32 1s the Produ@& of 8 
multiplied by 4, the thingfrequired. | 

Or otherwiſe thus. 

Set 1 on the firſt, to 8 on the ſecond, and | 
then right againſt 4 on that firſt, is 23 on the ' 
{ccond, as before. ; 

Example 2. Let 25 bea Multplicator, and | 
20 theMultiplicand, an: the Produd of them j 
mnltiphed together, required. | 
| 'Set x on the firſt, to 25 on the ſecond,and 
thenright againſt 3 3o on thefirſt,is 7500n the - 
fecond 


CE. 


-ARITAHMETICK. It 
ſecond. This 750-15 the product of 3o multt- 
plied by 25, the thing required. Inlike man- 
ner, If you ſet 1 to 30, then againſt 25 taken 
on the ſame ſidethe 1 was,is 730 0n the other 
ſide whereon the 3c is. - 

Example 3.Let 45 and 25 betwo numbers 
g1vento be multiplied together, & their Pro- 
duct required. To reſolve this by the double 
lines, ſet x on the firſt, to25 on the ſecond; 
and againſt the other number given450n the 
firſt, is 1125 on the ſecond. This 1125 1s the 
Product of 45, multiplied by 25, which was 
deſired. Or, 

Set I on the firſt,to 45 on the ſecond, and 
then right againſt 25 on the firſt, is 1125 on 
the ſecond, as before. 

Example 4. Let 8; be given to be multi- 
plied by 6%; To perform this work, ſet x on 
the firſt,t05%; on the fecond,and then againſt 
873; found on the ſame fide that the 1 is on, is 
56!2,and ſomething more: therefore 5642; is 
the Product of 85;, multiphed by 615, the 
thing ſought. = - 

Or thus,Sct 1 or 10at the upper end of the 
line onthe firſt, to 8:5; on the ſecond , and 
then againſt 6:5; on the firſt, 1s 564; on the 
ſecond, as betore. The like pracrice 1s to be 
obſerved in nultiplying any other numbers. 

Nore,that in working by the double hnes 


_ 
13: 2 iT 


r2 The uſe of the double Scale ir: 


it will be all one, whether you work from I 
at the beginning of the line upwards,or from 
ro, at the upper end of the lines downwards 
As if you ſet Jo at the upper end on the firſt, 
to4 on the ſecond,and then againſt8 on that 
firſt, you ſhallhave 32 an the ſecond. 


How to ſquare any number,or to multiply a num- 
ber by it ſelf, as alſo to cube any number. 


Set x on the firſt, to the number to be 
ſquared on the ſecond, and then againſt that 
given number on thefirſt, 1s 1ts ſquare on the 
ſecond. As if 12 be a number to be ſquared, 
then ſet x onthe firſt,to 12 on the ſecond, and 
then againſt 12 on the ſame firſt,is 144 on the 
ſecond. Therefore 144 isthe ſquare of 12. 
And then again, againſt 144 on the firſt, is 
1728 on the ſecond,whichisthe Cube of 12. 


PROBLEM IE 


Of Diviſion. 


Any number being given,to be divided by another 
zumber, to find the Quotient. 


 N Diviſion, the Analogie1s thus: 
As the Divifor., 1s to an Umite : 
So 1s the Dividend, to the Quotient. 
Wherefore the work by the double _ Is, 
thus 
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ARITHMETICK. I3 


thus ; Look out the Diviſor on the firſt, and 
ſet it to x on the ſecond, & then right againſt 
the Dividend on the firſt, 1s the Quotient on 
the ſecond. 

Example 1. Let 273 be anumber given to 
be divided by 13.Look 13the Diviſor onany 
one*fide, which we call the firſt ſide, and ſet 
itto I on the ſecond ſide. And then right 
againſt the Dividend 273 upon that firſt,is 21 
on the ſecond. Wherefore 21 is the Quotient 
of 273 divided by 13,which wasrequired. 

Example 2. Again, if 1728 be given to be 
divided by 12,then ſet 12 the Diviſor on the 
firſt, to 1 on the ſecondz8 when that 1sdone 
you ſhall right againſt 1728.the Dividend on 
that firſt,ſet 144 on the ſecond, which 144. 1s 
the Quotient of 1728, divided by 12, and ſo 
of any other. | 

In Diviſion note this, that ſo many times as 
the Divifor may be placed under the Divi- 
dend, ſo many places of figures ſhall be in the 
Quotient. As it 34785, be to be divided by 
75,the Quorient ſhall conſiſt of three figures 
only, and no more 3 becauſe 75 can be pla- 
ced only, three times under 34785: And un- 
der 1728 the Dividend given, theDiviſor 12 
can three times be placed, & therefore three 
figures in the Quotient. And if you will di- 
vide 144 by 12, then ſet 12 on the firſt, to 1 

B 3 on 


14 The uſe of the double Scale in 


on the ſecond;which done:againſt 144 on the 
firſt, you have 12 on the ſecond. 

Example 3. Let 46 { be given, to be divi- 
ded by 8 and the quotient required. In this 
caſe, as 1nall other : Set the Diviſor 8 ::on the 
firſt, to 1 on the ſecond, and then againſt the 
j Dividend 56 7:5 ON that frſt,is 5 5; on the ſe- 
| cond : therefore 5 3; 18 the quotient required, 


1 very Pony and exattly found. 


© PROBLEM Ill. | 
Of Reduction of Fractions. 


l To reduce anywnul gar FrafFion into 4 decimal 


| |  Fradion. 


Et: be a vulgar Fraction propounded,to 

| be reduced intoa decimal Fraction. Now 

of It 15 to be noted,that vulgar Fraftions are re- 

duced into decimals by the rule of proport1- 

| ON, 1n this manner : 

As the Denominator of the Fraction given, 

i Is to the Numerator thereof: 

fl So is an Unite with cyphers, one, two, or 
three. 

Toa new Numerator, which Numerator will 
have ſo many places of figures 1n it, as 

the new Denominator hath cyphers, and 

- therefore the Fraction given is thus redu- 
ced into a Decimal, As 


14 
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As the Denonunator- 845 Is to ha A 
rator 63. 

So an Unite with two cyphers,thus 1c6,to 
75, which 75 1s the new Numerator to that 
new Denominator Too. Therefore Hos Sa 
decimall Fraction, equal in value to &. -To 
work this kind of reduttion by the double 
lines, do thus. 

Set 84 (the Denominator of the vulgar fra- 
ction given) on the firſt,to 1 on the ſecond & 


then right againſt 63, the Numerator on the 


firſt, is 75 on the ſecond,whach 75 1s the new 
Numerator ofa decimal Fraction, whoſe De- 
nominator 1s an Unune with two cyphers. 
Thus 1s 5; changed into {5;, which new FraCt- 
ON1s equal; in value with the former. 

Again, 1t8 3 be a numbergivento be redu- 
ced into a decimal: ſet 40, the Denominator 
of the fractional part, to 1, and then right a- 
gain{t 12,0N that partas you took the 40.1s 2 
on that ſecond {ide whereon the one was,and 
ſo the Fraction 1s become {, which joyned to 
the 8,makes the nuxt number that before was 
S zz, to be 8 #, and of equal value. 

Note that the point 1 repreſenteth alſo 10, 
IOO, Or I000, and therefore the new Deno- 
minator way be taken cither, Io, or 100, or 
ICCO, as 1n your ownjudgement it ſhall ſeem 

moſtfitting. As here in-this laſt Example, we 

B 4 found 
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found-2 to ſtand right againſt 12, and there- 
fore we put but one cypher to the unite, and 
made the Fraftion %.And in the laſt Example 
before,we found 75 to be againſt the 63,which 
becauſe it conſiſteth oftwo places of Figures, 
we put two cyphers totheunite for Denomt- 
nator of the new-FraGion.,and ſo made it 4s, 
and ſo of all other. 
Alſo be it remembred, throughout the re- 
© fidue of this work;that all Fraction figures are 
ſet right in the line, like whole numbers,with- 
out any Denominator under them, being ſepa- 
rated or di{tinguiſhed from the whole part of 
that number by a Comma. asall ſuch Fraftions 
as theſe 46 3, 6%, 8%, and 5 5s, are thus ex- 
preſled 46, 75. 6,45.8,5. and 5,5.which man- 
ner of writing Fracticns being well obſerved, 
is a readier way than that other,of one num- 
ber above,and another below.with a line be- 
tween. Alſo note, That the Fractions ſo ex- 
preſſed are all Decimal Fractions whoſe Denos 
minator is a Unite with ſo many Cyphers as 
there be Fraction figures,as the Denominator 
of the Fraction Figuresof the 75 belonging to 
the wiMe number 46 is 100, being a unite 
with two cyphers,becauſe two figures and the 
Denominator to 5 18 10, being a unite with 
one cypher,becauſe but one figure. And when 
a Frattion is to be-exprefled alone without a 
: whole 
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whole number,then the Numerator is firſt ex- 
preſled.,and afterit the Denominator right on 
in the line, with a Comma betwixt, as {, 


and ;;, are thus expreſſed 75, 100. 5, Io. and 


hb. -_ LS . - $A ga 4 v3, 


ſo of other the like. | 
- PROBLEM MMA - 
Of Continual Pro por- 
tionals. 


Two mmbers being given;to find athird,a fourth» 
a fifth (or many numbers ) in continual pro” 
portion Geometrical to them two. 


Example. Et the two numbers given be 2 

and 4.,and it be required tofind 
ſeveral number in continual Geometrical 
proportion to them two. 

Set 2 on the fir{t, to 4 on theſecond, and 
then againſt 4 on that firſt,is 8 on the ſecond, 
which 1s the third number im continual pro- 
portion Geometnical to them two; and then 
againſt 8 on the firſt,ts 16 on the ſecond, which 
I6 15 the fourth number in continual propor- 
tion to them two ; and againſt 16 on the firſt, 
1532 on the ſecond, the fifth continual propor- 
tional z and againſt 32 on the fir{t,is 64 on the 
ſecond,the ſixth continual proportional 3 and 
againſt 64 on the firſt, 1s 128 on the ſecond, 
the ſeventh continual proportional 3 and 

againſt 
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againſt 128 on the firſt, is 256 on the ſecond 
which 1s the cighth proportional tothe two 
propoſed numbers. Wherefore 8,16, 32,64, 
128,and 256, are a rank of numbers in contt= 
nual Geometrical proportion ,to 2,and 4.,the 
thing that was required. . 


Example 2.Let it be required to find a rank | 
of numbers in continual proportion.as 2 to 3. | 
Here fect 2 on the firſt to 3 on the ſecond,and } 
then without moving the Inſtrument, againſt 
3 on the firſt, you have 4,5 onthe ſecond,and | 


againſt the ſame-4,5,found onthe firſt,is 6,75 


on the ſecond ; and againſt 6,75 onthe firſt, | 
is IO, 125 on the ſecond. Therefore 4. 5, | 
6, 75, and 10, 125, area rank of numbers in | 
continual proportion to 2 & 3, as 1s required. | 

If it be required,to find ſuch a rank of pro- | 
portionals to the numbers 2 and 4,which may | 
bear the ſame proportion to one another,as2 | 


bears to 4 : Set 4 to 2, and then againſt 2 on 
that firſt {ide whereon the 4 is, you have 1 on 
the ſecond fide,whichis the third proportional 


to 4 and 2,bearing the ſame proportion to 2, | 
as 2 doth to.4. And againſt 1 on the firſt, is | 


| 5,10 ON the ſecond, the fourth proportional 


.and againſt 5,10 on the firſt, is 25, rco on the 


ſecond,which 1s the fift h number in continual | 


proportion inverſe, or backward. 
If the two numbersgiven be 10and 9,and . 
| ran 
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| rank of Numbers to them in an inverſe pro- 
'-portion Geometrical be required 3 ſet 10 on 
| the firſt,to 9 on theſecond.and then againſt 
en the firſts 8.1 on the ſecond, which is the 
{ third proportional 3 and then againſt 8, 1 is 
: 7,29 thefourth proportional : whereof 10, 9 
8,1 and 7,29 are numbers in a continual pro- 


portion. Eut if the numbers given be 1 and g, 


; and a third and fourth numbers in proportion 
| to them,asg 1s to 1,be required,thenmult the 
| numbers found be accounted 8 1 & 729,they 


being the third and fourth numbers in aGeo- 


| metrical proportion to I and 9. In like man- 
| ner, 1f the two numbers given be Io and 12, 
| then 1f you ſet 10 to 12, you ſhall ſee on the 
| firſt againſt 12,14, 43 which is the third pro- 
| portional : and againſt 14, 4 one the firſt, is 
{ 17,28 on the ſecond, which is the fourth pro- 
| portional, But had the two numoers given 


been 1 and 12, then bring 1 on the firſt,to12 
on the ſecond, you ſhall have againſt 12 on 
the firſt, 144 on the ſecond,for the third pro- 


{ portional,and the forth will be 1728,and ſo 
| ofall other. 


PROBLEM. 


4+ 
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PROBLEM V. 
Of the Rule of Proportion 


direct. 


© ft, » hw ©C\ yaa 


Three numbers hi given,to find a fourth, the f 
Analogie ftandeth thus. | 


| Sthe firſt numbers is to the ſecond, F : 
So 15 the third number, to a fourth. | 
Therefore work thus : Set the firſt number | 
inthe proportion onthe firſt ſide, to the ſe- 
cond number in the proportion onthe ſecond 
fide: And then againſt the third number on | 
the firſt, is the fourth nnmber ſought for on 
the ſecond. 
Example 1. Let the Diameter of a known | 
circle be 7, and its circumference 22, & it be | 
required to know what the circumference of 
another circleis, whoſe Diameter 1s 14. To} 
reſolve this gzere: Set 7 on the firſt to 22 on 
the ſecond,and then againſt 14,the Diameter * 
. of the other circle found on the firſt,is 44 on |. 
the ſecond : This 44 1s the circumference off 
that other circle, whoſe Diameter is 14. 

Example 2, If 45 yards of Stuff coſt 30, | 5 
nd, what will 84 yards of it coſt ? 

Set 45(the firſt number in theRule) on | 

r 
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- firſt to 3o(the ſecond numberJon the ſecond; 
; and then againſt 84 (the third number in the 
' Rule) on the firſt, is 56 on the ſecond, which 
; 56 is the fourth number.and {heweth that 84 
* yards will coſt 56 punds. Or. 
* Tf45 acresof land be worth 3o pounds a 
| year,what will 84 acres be worth by the year. 
| The anſwer 1s as before 56 pounds. 


- Andif26 of any thing give, 64,what will 
- 36 of the ſame give ? Set 26, to 64,and then 
j againſt 36 on the firſt,is 88, 61 5 the anſwer to 
| the queſtion demanded on the ſecond. 
| Note, that generally in the Rule of dire& 


4h proportion 3 If the third number be greater 
n | than the firſt, then will the fourth number be 
n || greater than the ſecond.But ifthe third num- 
{ ber be leſs than the firſt, then the fourth 
n | number will be Jeſs than the ſecond. 
| Example 3. If the circumference of a cir- 
| cle be 22, and its Diameter 7, what will the 
o | Diameter of another circle, whoſe circumfe- 


| rence 1844 f 

F Hereſet 22 on the firſt,to7 on the ſecond, 

a \ & then againſt 44 one the firſt,is14 on the ſe. 

{| cond, which 14. is the Diameter of that cir- 
"x | clewhoſe circumference 1s 44, by their mea- 

\ | ſures taken in inches,feet, or any other mea- 

. ſure whatſoever. 

| Tomakeproofof the work, whether truly 

Y. wrought, 
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wrought, or not. Multiply the firſt term in| 
the Rule, and the fourth term newly found, 
the one by the other, and likewiſe the ſecond} 
and third terms 3 and if the two Produtts bel 
equal,the work 1s truly wrought, or elſe not. | 

To prove the laſt queſtion by the lines;Set # 
I on the firſt, to 22 on the ſecond, and then{ 
againſt 14. on the firſt, is 208 on the ſecond :|| 
Next, ſet 1 to 7, and then againſt 44 on that 
firſt, 1s 308 on the ſecond, here both Products? 
being equal, proves the work to be truly | 
wrought. : 


PROBLEM VI. 


The Rule of Proportion 


inverſe. 


Three numbers being given,to find a fourth in an| 
Inverſed Proportion. ] 

T isto be noted, in this Inverſe Rule of þ 
Proportion, that it the third number be 
greater than the firſt,then will the fourth num- | 
ber be leſs than the ſecoud. And contrariwile, | 
if the third number be lefs than the firſt,then | 
the fourth number 1s to be greater than. the | 
ſecond. | j 
 Butin the Rule of Proportion direct ; If | 
the ſecond number,or term, be more _— ; 
r{t,-# 
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firſt, then the fourth term is alſo more than the 
third. And if the ſecond term be lefle than 
the firſt,then is the fourth term leſs than the 
thud. 

This Inverſe Rule may be wrought two 
wayes on our double lines. One way 1s thus: 

Set the firſt term, on the firſt, to the other 
term of the ſame denomination on the ſe- 
cond : And then againſt the other term of 
contrary denomination, ſought out on that 
ſecond.1s the fourth number {ought for,on the 
firſt; Or elſe,ſet the third term on the firſt, to 
the firſt term on the ſecond, and then againſt 
the ſecond term on the firſt, 1s the anſwer on 
the ſecond. | 

Example 1.1t 60 Pioners can make a trench 
11 45 hours;In how long tune can 40 Pioners 
make 1t ? 

"Set 40 on the firſt,to 60 on the ſecond (the 

two numbers of the ſame denomination : ) 


and then againſt 45 on thatfirſt (the number 


of contrary denomination) 1s 67,5 on the ſe- 
cond, which 67, 5 1s the fourth term in rect- 
procal proportion to the other three, and of 
the ſame denomination with 45, viz. hours, 
and 1s the anſwer to the queſtion demanded, 
ſhewing that 40 men can do as much in 67, 5 
hours, as 60 men can do in 45 hours. Or ſet 
68 on the firſt, to 40 on the ſecond. and then 
azain{(t 
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againſt 45 on that ſecond, is 67,5 on the firſt, | - 

Another way is thus : Set 40 the third | 
term,on the firſt,to:45 on the ſecond,(which Þ 
1s the term of contrary denomination to the | 
other two) and then right againſt 60, on the | 
firſt, (which is the number of the ſame deno- | 
mination with the 40) 1567,5 on the fecond, | 
the number ſought. Thus one way of working 


proves the other. 


Example 2. If 45 men do a work in 30 
dayes: In how many dayes will 270 men do 


it ? 


Set 270 on the firſt, to 45 on the ſecond, 
and then againſt zo on the firſt,is 5 on the ſe- | 


cond. Or. 


Set 270 on the firſt, to 30 on the ſecond, | 
and then againſt 45 on the firſt,is 5 on the ſe- Þ 
cond : And therefore the fourth number | 
ſought for 1s 5,ſhewing that 270 menwill do | 
as much work in 5 dayes,as 45 men can doin | 


30 dayes. 


This Rule is proved by multiplying toge- | 
ther the firſt and fecond terms, and alſo the | 
third and fourth: And if the two Produtts be | 
equal, the work 1s truly wrought, or elſe not. | 

By the lines it is thus proved : Set I on the | 


firſt, to 30 on the ſecond,and then againſt 4.5 
on the firlt, 1s 1350 onthe ſecond. This done 
Set 1 an the firſt;to 5 on the ſecond.and then 
againſt 
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againſt 270 on the firſt,is 16500n the ſecond 
; here both Produdts being equal,declareth the 
} work to be truly wronght. | 


PROBLEM VI. 
Of Duplicaced Proportion. 
Three nnmbers being given,to find the fourth in 8 
| Duplicate Proportion. 


HiRule chiefly concerns the proportion 
of Lines to Superficies; or of Superficies 


I Of the Proportion of Lines to Superficies. | 


Example 1. If the diameter of a circle be 


| 14 inches, and its Content t54 inches 3 What 
| will the Content be of another circle, that is 


; 23 inches in dtarneter ? 


Set 14 on the firſt, to 23 on the ſecond, 


| (they being the terms of one denomination, 
| viz. Lines)and then againſt 154. on the firſt, 
| (the content of the circle given is 302 on the 
| fecond: This 308 feek on thefirſt,and againſt 
| It on thefecond 1s 616, which 616 1s the con- 
, tent of that other .circle of 28 inches diameter 


Example 2. Let thediamcter of one circle 


be 7 foot, and the Area of it. 38,5 foot,and let 
| It be demanded, What the ſuperficial Area of 
| another circle 1s, whoſy diantter 1s 19 foot. 


C Becauſe 
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Becauſe7 and 18 be terms of one denomi- | 
nation, viz. Lines;Set 7, (the diameter of the 


the circle, whoſe Content 1s known) on the 
firſt, to 18 on the ſecond. being the diameter 
of the other circle, whoſe Content is ſought, 
and then againſt 38, 5 {the Content known) 
onthe firſt,is 99 onthe ſecond. and then ſeek 


this 99 on the firſt, and againſt It 18254, 5| 


tenths on the ſecond, which 1s the ſuperficial 
Area, or Content in feet of that other circle 
which was demanded. 

Example 3. If a peece of land that 1s 20 


pole ſquare be worth 3o pounds; What 1s a 


peece of land of the fame goodneſs worth, 
that 1s 35 pole ſquare ? 

Set 20 onthe firſt,to 35 on the ſecond,and 
then againſt 3o on the firſt, 1s 52, 5 on the ſe- 
cond; and laſtly, againſt 52,5 on the firſt, is 
91,8 on the ſecond : thatis 91 pounds, and 
eight tenths of a pound, or 16 ſhillings. So 
muchis the worth of that piece of land of 35 
pole ſquare. 

Example 4.How many acres of land of our 


Engliſh meaſure of 16, 5 foot to the people, | 
are contained in 3O Iriſh acres, of 21 foot to | 


the pole. 


Place 16,5 on the firſt to 210n the ſecond | 


.and then againſt 3o on the firſt,is 38,2 on the 
ſecond; and againſt 36, 2 on the firſt, 1848, 6 


ON 


1s 


1-F on the ſecond. So many Engliſhacres are in 
e þ 70 Iriſh acres. 
el » Of the Proportion of Snperficies to Lines. 
TI | . Tf hetwo terms of like denomination be of 
t, | ſuperficial Contents, and a diameter,or a line 
1) | ſought for. 
k Example. Let two circles be given, the 
3 | Content of the one being 154, and its diame- 
1 ff ter 14. the Area of the other circle is 616 
© Þ and its diameter is required. 
Set the Area of the circle known, viz. 154. 
OF on thefirſt, to its diameter 14. on the ſeeond 
2 and then againſt 616 onthe firſt, is 56 on the 
, | ſecond. The half whereof,o7z.28.1s the dia- 
meter of that other circle, whoſe Content is 
616, which 28 1s feet,or inches, or any other 
meaſure,ſuch as the diameter of the other cir- 


[ 
7 cle was meaſured by. 
) 


PROBLEM VII. 


Of Triplicate Proportion. 


Three numbers being given,to find a fourth,in a 
1riplicated Proportion. 


His Rule concerneth the proportion be- 
| twixt Lines and Solids.Exampler.There 
15a Bullet whoſe diameter 1s 4 inches, weigh- 


ethg pounds: What will another Bullet 
CG 2 wergh 
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weigh, whoſe diameter is 8 inches,and of the | 
ſame metal. 1 

Set 4 an the firſt, to 8 on the fecond, | that | 
is the one diameter to the other: )} And then | 
agamſt 9 onthe firſt, (which 1sthe weight of 7 


the Bullet of 4 inches diameter) is 28 on the | 


ſeeond 3 and againſt 13 on the firſt, 36 on | 
the fecand 3 and thirdly, againft 36 an the | 


firſt.is 72 on the ſecond, This third fum ſj 


found, 1s the fourth proportional number, 
which was required,ſhewing that the weight 
of thar other Bulletof8 inches diameter.is 72 
pounds. | 

Example 2. WKa Gun of 5 inches diameter, 
require for her due charge 16 pound of pow- 
der ; How much powder will a Gun of 4 m- | 
ches diameter in the bore requwre,for her due | 
charge,of the fame powder ? Z 

Place 5 onthe firſt, to 4 on the ſecond,and | 


then againſt 16 on that firſt, is 12,8 onthe ſe- | 


cond 5. and next againſt x2, 8 on the farſt, is | 
IO, 24 ON theſecond:and thirdly.againſt that | 
10,24 on the firſt, 18,2 on the ſecond, which | 
third number 8, 2 is the anſwerto the queſtt- | 
on : ſhewing that 8 pounds, and 2 tenth parts | 
of a pound of powder, is a due charge for a 
Gun of 4 inches bore. | 
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PROBLEM IX. 


A Company of men laying down ſeveral ſums of 
money together 71nto one ſtock, wherewith they 
trade and get gain;to find out how much each 
ans part of the gain muſt be, anſwerable to 
his part of mony laid down in ſtock. 


ed by theſe five letters, A,B,C,D,E, make 
a ſtock of 300 pounds, of which ſtock A. put 
m 24. pounds, B put in 72 pounds, C put in 
48 pounds, D put in 54 pounds and E put in 
42 pound, which all together make the 300 
pounds. Now at the end of a tune, having 
traded therewith, they gained clearly 50 


| ] Ft 5 men,whoſe names let be repreſent 
Hp 


| pounds: And let it be demanded, what porta- 


on of the gain each man muſt have,according 


| tv hisproportion of mony laid down in ſtock. 


The Rule to anſwer this demand is thus. . 
As300,the whole ſtock, To 50 pounds the 
whole gatn ; F 
So iscach mans portion of the ſtock, To his 
portion of the gain. | 
. -, Therefore,. Fe rw np 
Set 3oo, the ſtock on the firſt, to 50 the 
gain on the ſecond;8 then againſt each mans 
particular portionlaid down, being ſought out 
on the firſts his portion of the gain on the 
| C 3 ſecond 
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ſecond. As againſt 84.,the portion laid down by | 
A on the firſt,is 14, his portion of the gain on |} 
the ſecond; and againft 72, the portion of B, |: 
15 12 pounds, his portion of the gain; againſt | 
48. the portion of C.is 8 pounds his portion * 


of the gain; againſt 54, the portion of D, isg, | 


his portion of the gain;and againſt 42 pounds | 


on the firſt, the portion of E, is 7 pounds on || 


the ſecond, his portion of the 5opounds gain, 
Thus much is each mans ſeveral portion of 
thego pounds gainzall which ſeveral portions | 
of the gain added together , make up the | 
whole gain of 50 pounds. 
— Thus upon our lines can we work that rule | 
of Arithmetick, called The Rwle of Fellowſhip; | 
which 1s, when diverſe men adventure a ſtock | 
of money together,and therewith trade, and | 
Ether gain or loſe a certain ſum ofmoney, to | 
find each mans portion of the gain orloſs,an- | 
ſwerable to his portion of money put into the | 
ſtock. To, 
PROBLEM X. | 
- Of Intereſt and Annuities. | 


To find the Tnereſt of any ſum of money, af- z 
ter any rate by the 100 propounded. m— 
AN / Hatis the Intereſt of 65 pounds fora | 
year,after therateof 8 in the 1002? | 
BY Þ 
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! By the rule of Proportion, the queſtion is. 
| thus reſolved : 
! As100,isto 108; Sois 65, to the fourth 
term. | 2 
* Set 1or 1000nthe firſt, to 108 onthe le- 
> cond,and then againſt 65 on thefirſt,is 70, 2 


'« | on the ſecond, which is 70 pounds 4 ſhillings; 


' ſo much doth theprincipal and intereſt ariſe 
| unto ina year, thatis to ſay,five pounds and 
four {hilbngs : And without ſtirring the In- 

{ ſtruments againſt any other ſium of Principal 
| on thefirſt, is thePrincipal & Intereſt thereof 
{ onthe ſecond. As againſt 4o pounds, 18 43 

{ pounds 4 ſhillings; and againſt 80 pounds, is 

| 86 pounds and 8 ſhillings. From whence it 
appeareth, that 3 pounds 4 ſhillings is the Inte- 
reſt of 40 pounds for a year; and 6 pounds8 
ſhillings, the Intereſt of 80 pounds for a year. 
In like manner, againſt 27 pounds 14 ſhillings 
Principal, or 27, 7 1s 29 pounds 18 ſhillings, 
and a little more. | 

Or elſe work thus. 

Set I or 100 back to8,and then againſt 65 
on that firſt, 185,2 onthe ſecond:;and againſt 
40 pounds on the firſt, is3, 2 on the ſecond : 
So the Intereſt of the one 1s 5 pounds 4 ſhil- 
lings, and of the other 3 pounds 4 {hillings. 
| Ifthe rateof the Intereſt propoſed bes in 
the 100;then ſet 100 on the firſt,to106 on the 

a " WS _ © ſecond; 


32. The uſe. of the double Scale i1: | 
ſecond; and then againſt 65 pounds on the: | 
firſt, is 68 pounds 18 ſhillings on the ſecond,: | 
which es. tbe Principal and Intereſt together | 
of 65 pounds for a year. Or, 

- Set 100 0N the firſt; to 6 on the ſecond, and | 
then againſt 65 on the firſt, is. 3, 9 on the ſe- |; 
cond this 3,9 18 3 pounds 18 ſhillings, the In-. | 


is | 
(4 
_, Loan a % 


tereſt aloneof 65 pounds for a year,andſoof | 


any other. 


Of Intereft of money continued from gear ta year. | 


The increaſe or Intereſt of money from 
year to year for many years, 13 in continual 
proportion to thePrincipal,as 100 is to its In- 
tereſt; asif40' pounds were to be continued 
at Intereſt for many years, at the rate of 6 in 
the 100 Py & | 


# 


Szt.100 onthe firſt, to 1c6 on the ſecond, | 


and then againſt 40 on the firſt,is 43,40n the 
feeond,that is 42 pounds8 ſhillings, fa much 
i5 the firſt years Principal and Intereſt. And 
now, if you laok 42, 40n the firſt, you ſhall 
have right againſt jt 44,9 and moxehat)s 44. 
pounds 18 fhillings and more, for the Princi- 
pal and Jntereſt of two years; & againſt,44,9 
on the firſt,is 47.6 and better, on the ſecond, 
that is 47 pounds 12 ſhillings 8 pence, the In- 
tereſt and Principal of 40 pounds, m three 
years. Again,againft 47,6 Qn the firſt, is 5O, 45 
; 'F _ 
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, and better , that is 50 ponnd 9 ſhillings 7 


| pence 3 Somnuch 1sthe Principal and Intereſt, 
| together of 40 pounds at the end of 4 your 
| and ſoforth toas many years as is req | 


Of Anmities, 


When lands are fold at certain years pur- . 


chaſe, according- to the yearly rent, to find 


| what their value upon the purchaſe will be : 

| Set x on the firit, tothenumber of years pur- 
chaſe-on the ſecond ; and then againſt their 
yearly rent on the firſt.is the value of the pur- 
chaſe on the ſecond, 

Example. Let a houſe and: land worth.16 
pounds a year, be ſet to ſale at L4 years pur- 
chaſe, and demand made how much money 
it will ariſe unto at that ate. 

Set 1 on thefirſt,to 14;the number of years 
purchaſe on the ſeconds and then againſt 16, 
the yearly rent on thefirſt,js 224 on the ſecond 
whichis 224 pounds:S$0 wuch money doth the 
297 arſe unto, of 16 pounds El year 

onghtat 14 years purchaſe. - - 

If the price of the lands be given, and that 
It coſt after 14 years purchaſe, to find what 
yearly rent is wasfold at. In thiscaſe, Ser £4 
on the firſt, to x on the fecond 5 and ther a- 
oainſt the fixy oftmoney paid 224 potnds, 1s 
16,which is 16 ponnds:Somuch is the yearly; 
rent ſonght. A man 
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' A man borrowed 666 pounds 13 ſhullings 


and 4 pence for 12 years,& covenanted that 


he ' would repay at the 12 years end 1333 
pounds 6 ſhillings and 8 pence. It is defired to 
know after what rate of Intereſt by the 100, 
he paid for his money borrowed. 

Set 1333 3on the firſt, the ſum of money 
to-be paid, to 666? on the ſecond (the ſum 
lent) and then againſt 12 on the ſecond (the 
term of years it was lent).1s 5, 95, which 1s 5 
pounds 19 ſhillings:So much by the 100 doth 


” 


he pay for the money lent. 

A Sum of money being due at a certain time t0 
come, to find what it is worth in preſent money 

': #90 take in. * SEML-Y E EPO 


\s $a = RE; : ' CE 94's 
There is 402 p6 ds 2 ſhillings due at the 


end of 5 yearsto corfe,l would know what it 
15. worth 1n ready money, abating Intereſt for 
the money recevved in, before due, after.the 
rate of 84n the 100. 

-. Firſt, ſeta98 on the firſt,to 100 onthe ſe- 
cond, and then againſt 402, 1 on the firſt, is 


37:1 on the.ſecond. Secondly, againſt 37, 1 


on the firſt, is 34,46 on the.ſecond. Thirdly, 
againſt 34,46 an the firſt, 18.31, 95 on the ſe- 
cond. Fourthly, againſt 31, 95 on the firſt, 1s 
29, 71.0n the ſecond. Fitthly, againſt 29,71 
on the #uſt, i$;373 op theſecond. © So,much 

; namely 
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namely, 373 pounds may be received in pre- 
ſent money for the 402 pounds and 2 ſhillings 
due 5 years hence,as being the preſent worth 
thereof. 

' Here take notice.that as the Principal and 
Intereſt of money torborn for many years,in- 
creaſeth in a proportion dire& 3So m this 
caſe, where money 1s paid many years before 
due, itdecreaſcth in the like proportion. 


CHAP. IIL 


| The uſe of the double Scale of Numbers in Super- 
= ficial meaſure, as Board, Glaſs, Land, and 
_ the like. 


PROBLEM. L 


The length and breadth ofany ſquare.or long ſquare 
. Onperficies being given,to find the Content there- 
O]». 
'F thelength and breadth be given in in- 
ches, Then, | ; 
-.. As Ii to the breadth in Inches,So is the 
: \ length in Inches, To the Content in In- 
ches. 
| FExample. Let a plain Superficies,as a Board 
or Plank be given to be meaſured, the breadth 
; is 
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is found 30 Inches,andits length 183,and the | 


Content required. 
Set I on the fir(t, to 3o on the ſecond,and 


then againſt 183 onthe firſt,is 5490,the Con- | 


tent ſought 1N Inches. 
If the Superficies given, be a piece of land, 
30 perches broad, and 183 long,the Content 


15 5490 perches. 


Again, let a piece of Wainſot be 2,5 foot | 
in breadth,and 15,25 foot inlength,theCon- | 


tent will be ford 28,12 foot. For, 


Set I on thefirſt;to 2,15 onthe ſecond,and || 
then againſt 15,25 on the firſt, 1s 38,12 wot 3 


the Homtent ſought. 


PROBLEM IE 


The breadth and length of any Superficies being 
g7ver in one kind of meaſure,to find the Con- 
tent in another kind of meaſure. 


$4 the length and breadth be given in 
Inches,and: the Content arartens. þ in feet. 
The Rule is thus : | U 
As 144 to the:breadth in inches, So 18 the 
tength in inches, To the Content in feet. | 
Example. Let the breadth be 36 inches,and 
the length 183 inches,and the Content in feet 
required. 


In this caſe, becauſe 144 inches make a foot 


of ſaperticial- meaſiire, Set 144 on the firſt, 
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to 3O the breadth on the ſecond, and then a- 
gainſt183, the length on that firſf, is 33 foot, 
and a Fraftion of a foot, being a little more 
than one tenth part of a foot : So many foot 
are 1n that Board, or what other platform tt 
be, that 1s given to be ſo meaſured. 

If the platform were a piece of land 3o per- 
ches broad, and 1g3 perches long, then the 
Analogie is thus : As 160, (the perches ma- 
king an acre) to the breadth in perches z So 
1s the length in perches, To the Content in 
ACTES. 

And therefore in this caſe of land meaſure, 
Set. 160 on the firſt,to 3o the breadth on the 
ſecond ; and then againſt 183, the length on 
that firſt, is 34,31 on the ſecond : So many a- 
cres of land are contained in that ground. 

If the place, whoſe Content is to be caft 
up, be a Triangle,a Trapezia,or of any other 
_ whatſoever, the Analogie in general 1s 
this 5 

AS 144, or 160, &Cc. 1s to one of the num- 
bers given to be multiplyed together ; So is 
the other of them, to the Content in Feet or 
Acres, &c. | 

There ts a piece of Wainſcot, that is 3, 5 
toot broad, and 21 foot long : How many 
yards 1s in ut ? 

Seing that 1n a yard are contained 9 foot; 
Therefore, Set 9 on the firſt, to 3,5 on the 
ſecond 5 


_— +. 
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ſecond ; and then againſt 2x on the firſt, is 
8,16 on the ſecond : So many yards is in that 4 


Piece. 


PROBLEM IIL 


The breadth of a Superficies bein g gioen in one kind | 
of meaſure,and the length in another, to a 
the Content in the greater meaſure. 


Et the breadth of a Superficies given be | [ 
m inches,and the lengthin feet,and the | 


Content in feet required : 
Here the Analogie 1s : 


As 12 to the breadth in inches ; So the | 


length in feet, to the Content in feet : 


So that if the breadth be 3o inches,and the | 


length 15,25 foot, the Content, will be, 38, 
12 foot : For. 

Set 12 on the firſt,to 30 on the ſecond;and 
then againſt 15,25 on the fir{t,is 38,12 on the 
ſecond,being the Content fought tor: Or elſe, 

Set 12 to 15,25,and then againſt 3o on that 
firſt, is 38, 12 on the ſecond. 

By this rule alſo : If the breadth ofa plot 


I GR? 
oo 4 
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of land be given in perches,and the length in 
chains(being meaſured by a chain of 4 perches 
long) the Content in Acres is readily had. 
Example. Let a piece of land be in breadth 
o perches,and inlength 15,25 chams,meaſu- 
red by a chain of 4 perches 1n length. 
In this caſe the Analogic 1s thus : 
_ Wes As 
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As 4 1sto the breadth in poles, So is the 
length in chains to the Content 1n Acres. 
Therefore,ſet 4 to 3o,and then againſt 15,25 
on that firſt ſide whereon the 4 1s, you ſhall 
have 11,4 on the ſecond fide : So much is the 
Content in Acres of that piece of land. 

Again,let a peiceof land be 36 poles broad, 
and the length 23 chains and an half; tofind 
the Content. 

Set 4 on the firſt, to 36 on the ſecond,and 
then againſt 23,5 on that firſt,is21,T and bet- 
ter on the ſecond : the Content ſought. 


PROBLEM. IV. 


The length and breadth of a Superficies being given 
_ infeet, to find the Content in yards. 


Ake this for a general Rule - As 9 1s to 
| the breadth in feet ; So 1s the length in 
feet, To the Content in yards. 

Example.Let the breadth ofa pane of Wain- 
ſcot be 4 foot,and the length 12 foot,and the 
Content 1n yards be ſought for, 

. Here 1s nomore to be done,but to ſet 9 on 
the firſt,to 4 on the ſecond ; and then againſt 


12 on the firſt, 1s5, 35-on the ſecond : The 


Content 1n yards of that pane, which is almoſt 
5 yards,a quarter and an half,or rather 5 yards 
and one third part of a yard. 
3 P R Q- 
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PROBLEM. V. 


The breadth of any Superficies being given in in- | 
ches or feet, to find how much in length will | 
rake a ſuperficial foot. 


The Rule is thus. | 
S the breadth ininches,to 1443So1s I to 
thelength in inches, to make a foot. 

Example. Let the breadth given be 3oin- 
ches, and the length to make a foot at that 
breadth be required. OE 

Set 3o on the firſt,to 144 0n theſecond,and 
then againſt x on the firſt,is 4,8 on the ſecond: 
So much in length makes a foot at 3o inches 
broad. 
 Butifthe breadth be grven in feet; Then, 

As the breadth in feer 15 to 1.So1s 1 to the 
length to make a foot : Therefore, 

Set 2, 5 on the fir{t,to 1 on the fecond,and 
then againſt x on the firſt fide, 4 on the fe- 
cond, which 4 fignifieth fonur tenth parts of a 
foot: So much in length atakes a foot at that 
breadth. : © 
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The length and breadth of a plot of land being 
" 0 71 chains, to find the Content in Acres 


]- Aving a chain of 4percheslong,divided 
mM x00 links, that is, 25 in the perch 


meaſure theleng th and breadth of the land to 
be meaſured in jb and links :-.And then 
caſt up:the; Content in Acres thus : 

As 10; to.the breadth inchainsz; 

So is the length in chains, to the Content 

11 Agres; 

Example, Let the breadth oiven be 7 chaine 
50 links, and the length 45 chains; 75 links, 
and the content in Acres;ſought : ;, 

Set Io on the firſt,to 7,5 on the ſecond,and 

then-againſt-45,75,en the firſt,is 34,31 on the 
ſecond, which 1s the Content in Acres of that 
plot of land. Or. 

Had the breadth been 15 chains, ; links,& 
the bzeadth 22 chains,zolinks;thenſet To or 
on the firſt, to 15, 5 0n the ſecond, and then 
againſt 22,50 on the firſt,is 34, 31 on the ſe- 
cond,'the Content in Acres ſought for:which 
Fraction 3I above the 34 Acres, contains I 
rood 10 perches. So that the Content is 34 
Acres, 1 rood and Jopole. 

If the plot of land be ofa Triangle form,or 

OG D | any 
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A2 The nſe of "the double Scale int 
any other figure whatſpever, the Analogie is 
this : 

As: 10: 1s to one of. the two 'mumbers of 

chains;that are to'beqmultiplyed, together : 

So is the other of thetn, to the Content! in 

Acres. 6 

As if the half: perpendicular of h 'Tringlke 
be 3,75 chains,and' theBiſe 45 , 755 the Con- 
tent willbe:formd to be't7,1'5 Acres, - 

For ſet 10'0nthefirſt/to 3,75,on the ſecond; 
and then againſt 435 ” 5 on that firſts I7,15, 
the contetit.. 

Or elfe, having the whoſe Baſe; 24nd whole 
perpendicular, fay thus: 'As 20 to thewhole 
perperidicular 7, 50 5 So is the whole Baſe 

5,75 5 To 17,15 the" content m Acres,as be- 
ore For; © 

Set 26 on the firſt; ts 7, 50 ON iheſteond; 
and then apainſt45;75 on the firſt;is 1751 5on 
the ſecond. 

Or if ths Baſe of a Triangle be36 83 chains 
and theperpendicular” 17/59 chains, the'con- 
tent will be found by either way of wotking, 
Gh be 32,39,which 1 15 32 Acres, x Tood : 22 pet- 
ches.- © -- 
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PROBLEM V II. 


The. Content of a piece of Land being pe 
by one hind of perch,to find the Content there- 
af: after another kind of perch. | 


"Heſe kind of propottions are wrought 
- by theRuleof Ne reverſe,after ng 
phicated proportion;and the Analogie is thus: 

As the length of the ſecond perch, 

15 to chat” length of the firſt perch: : 

o 0 the content m acres given, 

\... to'a fourth number : and ſo is that fourth 
number to a fifth number, which 1s the 

- _. content fought. 
| Suppoſe a -piece of land meaſured by the 
oy : foot-pele,do contain 34» 3 acres, and It 
be demanded ; How much it would contain, 
Fit were meaſared by an 18 foot-pole. 

Note thar I call the r6 3 foot-perch;the firſt 
| perch; becauſe by it the land was meaſured 3 
» andthe r8 foot-perch call the ſecond -erch, 
þtcauſe according to it the content is ſought 
for. Wherefore. 
| -  Settheſecond perch 18 on the firſt, to 16 5 
| on the ſecond{(the perch firſt uſed) and then 
againſt 34,3,the content 1n acres given,on the 
firſt,is 31,4.5 on the ſecond; and then againſt 


1 _ 31:45 on that fir{t,1s 29, 8 on the ſecond: 
To | 2 $0 
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So much is the content in acres by the-18 foot- 
pole,which was demanded. | 

In ike manner where the Content given 
5 acres, 2 roods, 20 pole, or 5,62 : Set 18 on 


the firſt, to 16, 5 on the ſecond, and then a- * 


gainſt 5,62 on the firſt, is 5,15 onthe ſecond. 
And laſtly, againſt that 5, 15 on-that firſt, 1s 
- near about 4,7 on the ſecond : So much is the 
content of that cloſe by the,18 foot pole... 


. PROBLEM. VIIL 
The one fide of any piece of Land being given, to 


ae * 


. find how much in breadth the other way will \ 


mmakean Acre of Land. E get; 


= 


Et thefide of a cloſe be 20 pole,and itbe |: 
required 3 How much in breadth will | 


make one acre of land at that length. 

| Set the breadth given, 20 on the firſt, to 
I60 on the ſecond; and then againſt I or 10 
on that firſt, '1s 8 on the ſecond. So much in 
breadth makes an acre at 20 pole long. 


Or if tHe de meaſured be 25, then ſet 25 * 


to 160,and againſt 1 on that firſt,is 6,4 onthe 
iecond, the breadth ſought for. And if the 
length be 32 pole,the breadth to make an a- 
cre will be-5 pole. 
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PROBLEM.IX | 


 Aplot of land being laid down, and caſt up by 
any Scale to find how much it well contain by 
any other Scale, either greater or leſſer. 


Uppoſe a plot of land being laid down, 
and caſt up by a Scale of ro, in the inch, 
does contain 28,5 acres 3 and itis required to 
know how many acres 1t will contain, ſhould 
it be caſt up by a Scale of 12 1n the inch. - 

Here becauſe 12, the Scale to be uſed, is 
leſſer than 10, the Scale formerly uſed : And 
ſo by conſequence, the content of the given 
plot by the Scale of 12, will be more acres 
than it 1s by the Scale of 10 in the inch. 

Therefore, 

Set the Scale uſed 10 on the firſt, to the 
Scale to be uſed 12 on theſecond.and then a- 
gainſt the content known 28,5 on the firſt, is 
34, 2 acres, or neer thereabouts on the ſe- 
cond - So much 1s the content by the Scale 
of 12 1n the inch. 

But if the plot had been laid down, and 
caſt up by a Scale of x2, and the content re- 
quized by a Scale of 10 in the inch, whichis 
the greater Scale,and therefore the content is 
the leſſer. Then. 


Set 12 on the firlk, to 10 0n the ſecond, 
D 3 which 
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which done,right againſt thecontent in acres 
by the Scale of 12 on the firſt, is the content 
by the Scale of 10 on-thc ſecond : As if the 
content by the Scale of 12 be 34,2 acres,then 


the content by the Scale of 10, will be found 
to be 28,5 acres neer. For, 


Set S 5” on the firſt, to Io on the ſecond and 


_—_ 6h 34, 2 on the firſt ,is 2B, on the 
{econ 


PROBLEM X. 


The Dzameter of a circle being given, to find 
the Cireumference. 


The Analogie ſtands thus : 
S 11s to the Diameter 3 So is 3, 142 to 
the Circumference. Or, 

A$7 to 22 3 So 1s the Diameter to the Cir- 
cumference. If the Diameter be 15 inches 
whatis the Circumference? Set 1 on the firſt, 
to 15 on the ſecond, and then right againſt 
3,142 On the firſt,is 47,13 on the ſecond : So 
much 1s the Circumference of that circle.Or, 

Set 7 on the firſt, to 22 on the ſecond,and 
then againſt 15 on the firſtis 47,13 on theſc- 
cond, as before. ' ©» © 
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PROBLEM. XL 


The Circumference of a circle being given, tofind. 
the Diameter. 


At 22 1s to 7,0 1s the Chiculiama to 
the Diameter. Or, 
As 2,142 to 1, So 1s the Circumference to 
the Diameter.So if the Circumference be 47> 
13, what 1s the Diameter ? 

Set 22 on the firſt,to 7 on the ſecond, and 
then againſt 47,13 on the firſt,is 15 on the ſe- 
cond :So much is the Diameter of that circle. 
Or. 

Set 3,142 tO r,and then againſt 47008 IST 5, 
as before. | 


PROBLEM. XIL 


The Diameter of a circle being given,to find the 
fide of a Square equal to it. 


He Diameter of a circle is x5 inches, 
what 1s the {ide of the ſquare equal in 


Content ? 

Set x on the firſt, to 15 on the ſecond,and 
then right againſt this number 8862 on the 
firſt,is 13, 29 on the ſecond : So much isthe 
fide of a ſquare, that is equal in Content to 


that circle, 
D 4 PRO- 
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PROBLEM. XIIL. 


The C rreumference of a circle being given,to find 
| the ſede of a ſquare, equal in Content to that 


R— 


Et the Circumference of a circle be 47, 
|  13,and-the fide of a ſquare equal to it be 
required. 

Set 1 on the firſt, to 47, 13 on the ſecond, 
and- then alwayes againſt this number 2821 
on the firſt, is 13,29 on the ſecond : So many 

inches 1s the fide of a ſquare, that is equal 1n 
Content to the circle given. 


PROBLEM. XIV. 


The Diameter of a circle being groen, to find the 
fide of a ſquare, that may be inſcribed within 
'zt. 

| Et theDiameter ofa circle be 15 inches, 
and it be required, what the fide of that 
ſquare will be, that may juſtly be inſcribed 

within it ? 
Set I on thefirſt,to that 15 on the ſecond,& 
then againſt this number 7071 on thefirſt, 1s 
neer about10,6 on the ſecond: Therefore 10,5 
inches, is the ſide of a ſquare that may be in- 
ſcribed within a circle of 15 inches Diameter. 
> 
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_ *,,:Or thus it may be found : 
Double the ſquare of theSemidiameter,the' 
Root ſquare of thatProdudct is the fide of the 
ſquare infcribedz but this 1s by the By. 


'- PROBLBM. XV. 

The Gireumference of a circle being given,to find 
the Vng of a ſquare that may be inſcribed 
within 7t. 

| B+ the Circumference given be 47,13, & 
the fide ofa ſquare that may be inſcribed 

within 1t,be required, 

| Set I on the firſt, to the Circumference 
| 47, 13 onthe ſecond 3 and then againſt this 
generalnumber225 x on the firſt,isneer about 

10,6 .1 the ſecond:So many inches1stheſide 

of that ſquare, that can be inſcribed within 

the circle given. 


PROBLEM. XVI 


The. Diameter or Circumference of a circle,either 
of them being given, to find the ſide of an E- 
quilater triangle, to be inſcribed within that 
circle. 


Irſt, having the Diameter given, which 
ſuppoſe 14 inches, and it be required ,to 
find the fide oftheEquilaterTriangle that may 
be inſcribed in that circle. Set 
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Set x on the firlt,to 14.0n the ſecond, (that 
is;to theDiameter given)and then againſt this 


general mimber 8, 65 onthe firſt, is 12,x on 


the ſecond: "Therefore conclude, that 12in- | 


ches & one tenth part of an inch,is the length 
ofthe ſide of that Equailater Triangle, which 
may be infcribed Kd a circle of 14 Inches 
Dyameter.-.. - 

Or you may ſet x to the general number 
86 5,and then againſt 14 1s 12,1,as before. 


! Having the Circumference given, whichlet | 
it be ſuppoſed to be 44.thentofind the fide of | 


that Equilater Triangle,the work is thus. 


Set x on the firſt, to. the Circumference gf- | 


ven 44 on the ſecond, and then againſt this 
general number 272, 6 on thefirſt, is 12,1 0n 
the ſecond; the fide ofthe Equilater Triangle 


fought for, '/ 
Qr,Set I to that MELEE" number,272, 6,and 


then an: 44418 ys ſo of ny other. 


ÞP 'R O B LE Mt. KVII. 


The Diameter or Circumference of any Circle be- 
ing given, to find the ſuperficial Content. 
Et the Diameter of ia circle propoſed be 
T5 Inches, and the pci Content of 
it demanded. 


Set x -6ft the firſt, to r5 on the ſecond, and 
then 


| 
| 


{ 
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chen againſt this general-number 7354.0n the 


fielt, 18 17,93-0n-the ſecond 3and then again, 
againſt that 11, 33 on the firft. 1s 176, 54 on 


| the ſecond - This 76, 74 1s the Content of 
| that circle propoſed. 


But if the Circumference of any circle-only 
be given, as if it were given 47, 13, and the 
Content required. Then, | 

Set x on the firſt, to the Circumference gj- 
ven, 4713 0n the ſecond ; and then againſt 
this general number 7958 on the firſt, 1s necr 
37,8 on the ſecond : And laſtly, againſt this 
37,8 one the firſt.js 176,74 onthe ſecong,the 
Content required. 


PROBLEM. XVII. 


The Diameter, with the ſuperficial Content of any 
circle to given, find the Content of any other 
Fircle that is twice the Diameter of the firſt. 


Et the Diameter of a circle given be7in- 

,ches,8& the Content 38, 5 inches.and the 
demand be, to know what another circle is 
that is double in Diameter to the former. 

Set 7 on the firſt,to 14 on the ſecond, and 
then againſt the known Content 38,5 on the 
firſt,is 77 onthe ſecond 3 and then again, a- 
gainft that 77 found on the firſt,is 154 on the 
ſecond: So much is the Content of that other 

| circle, 
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circle, whoſe Diameter is double to the Dias. 
. meter of the circle given, thatis to ſay, or 14 
inches Diameter. 


PR OBLEM. XIX. 
The Content of a Circle being known, to find the 


Diameter and Crroumference. 


Et theContent of a circlebeknownto be 
176,74 inches, and it berequired to | 
know what the Diameter of that circle 1s, as 
alſo what the Circumferenceis. 

For theDiameter,Set 1 on the firſt,tor 273 
on the ſecond, and then againſt the Content 
known, 176,74 on the firſt, is 225 on the ſe- 
cond 3 the ſquareroot of this 225 15 I5 2 So 
many inches is the Diameter ofthat circle. 
| For the Circumferences, Set 1 on the firſt, 
to this general number 12,57, then againſt 
176,74 on the firſt,is neer 2221, wherof the 
ſquare root 1s 47, 13 : So many inches 1s the 
Circumference of that circle. 

TheRoot ſquare oftheContent of any cite 

cle, isthe ſide of a ſquaze equal to it. 
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| CHAP. IV. 
The Uſe of the double Scales in ſolid meaſure,ſuch 
as Timber, Stone, &c. | 


PROBLEM, L 
The fide of a ſquare ſolid being given in inches,or 


feet, to find how much in length will make 
foot ſolid in inches or feet... 


& Uppoſe the fide of a ſquare log be25,45 


Ii. 1nches,and demand 1s made, How many 
3 Jin length will make a foot. 5 
| Set the breadth grven, 25, 45 on the 
firſt,to this general number 41, 57 on the ſe- 
cond; and then againſt x on the firſt, is 1; '63 
on the ſecond; and againſt this 1,63 found on 
the firſt,is 2,67 on the ſecond: Somuch. in 
length makes a foot of Timber, v7z.2 inches, 
and 67 parts of 100. $25 SOIT 
If the breadeth be given in parts of a foot 
(the foot being divided into 1000r r000 e- 


A 


-quall parts) to find what parts of a foot in 


length will make a foot of Tmber. As it the 
breadth of a piece of Timber be 2 foot & 120 - 
parts of 1000of a footzthen to find how much 
fn length will mike a foot folid. 

Set 
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Set 2, 120 on the firft, to x on the ſecond, 
and then againſt x on the firſt, is 471 on the 
ſecond ; and laſtly, againſt that 471 on the 
firſt,is 222 : So_many parts of a foot(it bein 
divided into 1000)do makea' foot of Tieaber 
at that breadth. 


PROBLEM I. 


The breadth and depth of ar unzoad Jaware "EN | 
being given i11 parts of a foot, or ininches, to 


find how much tn length will make 'a foot. 


\. Etthe breadth-of a-piece of Timber he 
Þ: 2,5 bor, 8the'depth 1,8 foot: Here daft 
by Multiplicatiohfind our the Content: of the 
Baſe'or end, whith you ſhall. find to be, 4,5, 
which being hed, - get the” "lengeh of A "Box 
hid thus: - © 

"Soft! eo Le the head found,acs 1 on 
thefirft;to x on thefecondzamÞien againſt 
ofA'the firſt, is-225'on theſetornd-t. So many 

rts of a foot divided 1 ints rs do make Pl 
fo t of Timber! © 

 Butif the breadeh be given 30 ircheb;acd 
the depth 21,6;then the Content ofthe'Baſe 
will be 648, andthe work:this wrought.” 

Ser648 on thefit:to 1758 on the ſecond, 
and then againſt x-on thefieft if 17,27 on che 
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firſt;and right againſt it on the ſecond is 2,67 
inches ,the length, of afoot of 'Timber i in that 
log;whoſe breadth 4s.30 inches,& depth 21,6. 
- . Or you-may work thus :. 

| Set 12 onthe firfto0:21, 6,00 the ſecond, 
and then againſt , -20 on-the- firſtz;is 18 54-0n-the 
ſeconds: This doneifet, the new-foand.numher 
54-08 the firſt,t0.14.4-00 the ſecengzand then 
againſt 1-on'the firſt,is2,67 on chefrcond, the 
length to make. afoot,as before..,: ; 

Sugh an unequal{quared piece timber,as 
is heta mentioned may; be redured ptga Petr 
fect ſquare, and wrought -as:tathe firſt Pro- 
blem, ;And ſotheperfat ſquare. ofthis une- 
qual Taaced log, whoſe breqdth1s 301 inches 
and. depth. 21; 6wil de found. 1$rbe 2, 120 
foot, Qtr-2 5344 ahches,8 now you may pro- 
ceed herewithgas;in the firſt PROD you _ 
with: dquere Timber: [3 - -$00 T6: 

. 33% UG 33%) 


is 
10.3 Je" 


PRO BLEM. 1. 


The Hoh "of « 4 ſquare ſolid, or ” tbe fade Np" 
ware equal eff he Buſe. of of auy p ancqual Jquare 
* lid, and the leagth of the Jams ſolid being 


$6 7n ver or rfoet, to: Pe th e Content? 70 
cet © 
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Val fuppoſe the ith and 1cngthb beg gi- 
-V&10 inches,as I&t the breadth be 25 in- 
Cches, 
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ches, and 45 parts of anitich; and the length 
183 inches,and the Content demanded. 

Set this general number AT, 57 0n the firſt, 
to the {ide of the ſquare: Bren 25, 45 on the 
ſecond,and then againſt'the length i inches 
183 on the firſt;is 112 611the pid Ahd'a- 
g41N, agairiſt that t12 bfyth&firſt,is 63,65” on 
the ſecond: -Fherefore: the Coniterit of the 
piece of Timber propoſtd is 68 foot; and: 6 2 
Parts of a foot-into 100ivided. 57 

But if the breadth be giver in feet, &3 parts 
"ofa footy Asletthe breadkels of the (oli be 2 
foot, and TH/partsof If60t,ftich as'thewhole 
foot, is dividedinto)16638 thi lengh 5: foot 
and 25p parts, Then; 0dr 395 £21901 i: 

\ Setx th feſtltonitsg an the 6nd thar 
isto the bjeadth givenzutid then againſt z5,25 
'on the firftzis4 2,35 ontheifeeond : Andilaſtly, 
againſt that 32,35 on thetfifltjis 68;65-0n he 
ſecond:So much 1s the Content mn feet of that 
ſolid. <$018-ot4 od 4 CL 10 > | oy- 

- It an unequal ſpuared ſalid bet be meaſt- 
"red,it 1 is a3 ood. a wa FAS, £01 redUcei it tOA 
"perfect ſquared, 8 then compu.re'the, Eirent 
as here befoY#\& this Pon is6aſlly thade 
for multiply thebreadth by the vickneRs, & 
the Produdt is theContent of the Baſe, where- 
ofthe ſquareroot1is the {jde of a perfect ane 


Fquare, to that un U nequz lQuare given, _ 
; 130% ; JF] Det. ". 2aik' 40s p%R O- 
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PROBLEM.IV. 


The ſide of a ſquared ſolid given in inches,@ the 
length in feet,to finde the Content i; feet, 


Lz the {ide of a perfect ſquare ſolid be 25 
inches,& 45 parts of an inch,ſuch as the 
whole inch is divided into 1003 & the length 
5 foot,and 25 parts of a foot, Such as the 
whole foot 1s divided into 100,and the Con- 
tent in feet required. 

Set always 12 on the firſt,to the breadthin 
inches 25,45 on the ſecond; and then againſt 
15,25 the length infeet, 1s 32,35 on the ſe- 
cond : This 32, 35 found on the fiſt, and 
right againſt 1t on the ſecond is 68, 62 : So 
many foot of Timber.and parts of a foot, are 
in that log. 

If an equal ſquare ſolid be to bemeaſured, 
reduce the Baſe of that unequal ſquare ſolid 
into a perfect ſquare,& then find the Content 
as here 1s taught. 


PROBLEM. V. 


The length, breadth and depth of a ſquare ſolid 
being given in inches.to find.theContent in feet. 


Y the breadth & depth, get theContent 
of theBaſezas let the length of a piece of 
E Timber 
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-picce on the firſt, 1s 27, 5 on the ſecond : So {| 
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Timber be 183 inches,the breadth 20 inches, | 
and the depth 13 inches,and the Contcnt in 
feet defired-Here 20 and13 multiplied toge- 
ther,make 260 for the Content of the Baſe. 
Now, Set 1728 on the firſt, to 260, the F 
Content of the Baſe on the ſecond ; and then | 
againſt 138, thelength on the firſt, 1s 27, 5 | 
neer on the ſecond : Wherefore you may. ! 
conclude,that inthe piece of Timber propoſed | 
15 contained 27 foot and an half,with a little # 
more, whichis inconſiderable, 
Or elſe you may work it thus : x 
Set 12 on the firſt, to 13 the depth on the ' 
ſecond.,and then againſt2othe breadth on the 
firſt, is a fourth number,viz.21,70 on the ſe- / 
cond. This done,Set 144 on the firſt, to this 
fourth number new found 21, 70 on the ſe- | 
cond;and ther againſt 183,the length of the ? 


that theContent of that piece of Timber,is27 
foot and an half, as before. 

Or you might have ſet12 on the firſt,to 20 
on the ſecond,and then againſt 13on the firſt, ! 
you ſhould haverhad2 1,70 on the ſecond,for 
the fourth number,as afore; to which ſet 144 {. 
on the firſt, and then againſt 183, is 27 foot 
and anhalk. 
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PROBLEM. VI. 


The Baſe of any ſquare ſolid being given in In- 
®* ches,and the length in feet to find the Content 
in feet. | 
Et the Baſe of a piece of Timber contamn 
260 inches and the length 15 foot and a 
Lo the content thereof im feet deſi- 
red. 
Set 144 on the firſt, to the Content of the 
Baſe 260 on the ſecondz& then againſt15,25 
on the firſt,is 27; 5 on the ſecond.So then 27 
foot and an half is the Content defired. 

If both the length and content of the Baſe 
be given 1n feetzthen Set on the firſt,to the 
Content of the Baſein feet on the ſecond,and. 
then againſt the length in feet on the firſt 
1s the Content in feet on the ſecond: As if the 
length of a piece of Timber ber5 foot and a 
quarter, and the Content of the Baſe 4 foot 
and an half. 

Set 1 onthe ftirſt,to 4 & an half on the fe- 
cond.and then againit15and a quarter on the 
firſt,is 62, 68 on the ſecond ; that 1s 68 foot 
& an half, and almoſt halt a quarter : So 
much is the Content of that piece. 
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PROBLEM VILE 


The Diameter of a Cylender given in inches or 
jeet,to find the length of a foot, according to 
that Diameter. 


$ Etthe Diameter of a Cylender,or round 
piece of Timber or Stone be 15 inches, 8& 
_ It be demanded, How much inlength makes a 
toot ſolid ? 

Set the Diameter 15 on the firſt, to this ge- 
neral number46,90 on the ſecond, and then 
_ againſt 1 on thefirſt, is 3,13 onthe ſecond 3 
and then againſt thatz,13found on thefirſt,is 
9,78 on the ſecond:So much in length makes 
a foot of Timber,that is 9 inches,and78 parts 
of 1co, of an inch. 

Burt if the Diameter be taken in feet, and 
parts of feet, then fet the Diameter 1, 25 on 
the-fir{t, to this general number 1128 on the 
{econd, and then againſt 1 on the firſt,is 9027 
on the ſecond,and againſt this 9027 found on 
the firſt, you have 8,15 onthe fecond.,that is 8 *' 
parts ofa foot, ſuch as the whole foot 1sdivi- ' 
ded into Io parts,and 15 parts of 100 of one 
tenth over : Somuch in length makes a foot. 
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PROBLEM VIIL 


The Circumference of aCylinder given in inches 
or tenth parts of feet, to find the length to 
make a ſolid foot. 


Et the circumference ofa round log be47 
inches, and 13 hundred parts of an inch, 
and the length to make a foot,defired. 

'Set the circumference 47,13 on the firſt,to 
147,36 on the ſecond, and then agamſt Ix on 
the farſt,is31,2 on the ſecondzand againſt that 
3I, 2 on the firſt,is 9, 78 on the ſecond : So 
many inches and parts in length make a foot 
ſolid. 

But if the circumference be given in feet 
and parts of feet, as let the fore mentioned 
Cylinder be meaſured by feet, aud parts of 
feet, and be found to contain 3 foot and 93 
parts ofa foot. Then, 

Set the circumference 3,93 on the firſt, to 
this number 35,45 on the ſecond,and thena- 
gainſt 1 on the firſ{t,is 903 on the ſecond;and 
then againſtgoz found on thefirſt,is neer8,15 
on the ſecond : So much is the length in foot 
meaſure to make a foot. 


E 3 
PRO- 


The uſe of the double Scale in 


PROBLEM. IX. 


The Diameter and length of a Cylinder given in 
inches or feet. to find the Content in inches, or 


tenth parts of feet. 


Etthe Diameter of a Cylinder be 15 1n- 
ches, and the length 105 inches, and the 
Content ininches ſought for, 

Set this number 1128 onthe firſt, to 15 on 
the ſecond, the Diameter known 3 and then 
againſt thelength 105 on the firſt, is 1396 on 
the ſecondzand again,againſt this 1395 onthe 
firſt, 1s 185 53,5 on the ſecond : The whole 
Content in inches, which divided by 1728,g1- 
veth 1G foot, and almoſt three quarters. 

Butif the Diameter and length be taken by 
foot-meaſure,as let theDiameter be 1,25 foot 
and thelength 8,75 foot. Then, | 

Set the number 1128 on the firſt, to 1, 25 
(the Diameter in foot meaſure) on the ſe- 
cond:and then againſt 8,75,thelength on the 
firſt, is 9,69 on the ſecond. And laſtly,againſt 
9, 69 on the firſt, is 10, 737 foot, or 1o foot, 
and almoſtthreequarters:the Content fought 
for, as before. 
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PROBLEM. X. 


The Diameter and length of a Cylinder given in 
inches, to find the Content in feet. 


Et the Diameter of a circle be 15 inches 
and the length 105 inches,and the Con- 
tent in feet deſired. 

Set this number 4690 on the firſt,to 15 the 
Diameter on the ſecond,and then againſt 105, 
the length on thefirſt,is 33,58 on the ſecond 
and again, againit this 33, 58 on the firſt, 1s 
10,737 on the ſecond : So then 10 foot, and 
almoſt three quarters,is contained 1n that Cy» 
lender. 


PROBLEM. YX1I. 


The Diameter ofa Cylinder given inches,and the 
length in feet, to find the content in feet. 


Et a Cylinder be given to be meaſured, 
whoſe Diameter 1s 15 inches, and the 
length 8 foot, and. 75 parts of 1co of a foot, 
and let it be required by theſe meaſures only 
to give the Content 1n feet. 

Set this general number 1354 on thefirſ{t,to 
I5 the Diameter on the ſecond 3 and then a- 
gain(t 8,75 thelength in feet on the firſt,is 959 
on the ſecond ; And laſtly,againſt this 969 on 

E 4 the 
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the firſt, is 10, 74 on the ſecond : So much 
doth that Cylinder contain viz. Io foot and 


almoſt three quarters. 
PROBLEM. XII. 


The circumference and length of a Cylinder given, 
zn inches, to ſind the Content in inches. 


He a Cylinder be given to be meaſured, 
whoſe length is 105 inches,& its circum- 
ference 47,13 inches,& letit be required only 
| by theſemeaſures, to give the Content in in- 
ches, which to do : 

Set this general number 3545 on the firſ{t,to 
. 47, 13 on the ſecond (that 1s the circumfe- 
rence) and then againſt 105,the length on the 
firſt, is 1396 on the ſecond. Now again, a- 
gainft this 1396 on the firſt,is 18555 : So ma- 
ny inches are contained in that Cylinder. 


' PROBLEM. XII. 


The Circumference and length of a Cylinder given 
in inches, to find the content in feet. 


Hs the fore-mentioned Cylinder be pro- 
poſed, whoſe length 1s 105 inches, and 
the circumference 47,13 inches, and the con- 
tent in feet required by this meaſure only. In 


this caſe. 
get 
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Set this general number 14736 on the firſt, 
to 47,13 on theſecond,and then againſt 105, 
the length 1n inches, 1s 35, 58 on the ſecond, 
and againft this 3358 on the firſt, 1$10,71 on 
the ſecond, which is To feet and 74 parts of 
100 of a foot. 

But 1t the circumference and length be given 
in foot meaſure, as if the circumference be 
3, 927 foot, and thelength 8,75 foot,and the 
Content 1n feet required. Then, 

Set this general number 3545 on the firſt, 
to 3,927 thecircumference on the ſecond,and 
then againſt 8,75 the length on the firſt,1sg 69 
on the ſecond; and again,againſ\t that 969 on 
the firſt, 1s 10,74 on the ſecond : So much is 
the Content 1n feet required. 


PROBLEM. XLV. 


The Circumference of a Cylinder taken in inches, 
and the length in feet, to find the Content in 


feet. 


N the Cylinder afore propoſed, having the 

circumference in inches 47,13, and the 

length in feet 8,75.I thereby to find the con- 
tent in feet, do work thus : 

Set this general number 4254 on the firſt,to 
the circumference in inches 47, 13 on the ſe- 
cond, and then againſt 8,75 the lengthin feet 

on 
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on the firſt, is 969 on the ſecond ; and laſtly, 
againſt this 969 on the firſt, is 10,74 on the 
ſecond : So much is the content in feet. 


PROBLEM. XV. 


The Diameters of any weſſel at the head, and at 
the bung, with the length in inches had,to find | 
the content thereof, firſt in inches, and then in 
gallons, either of Wine or Beer. 


8 Et the length ofa veſlel be 40 inches, the 
Diameter at the head 18 inches, and the 
Diameterat the bung 32 inches, and the con- 
tent of the veſfel in inches and gallons 1s 
ſonght for. Which tc find, 

You muſt firſt get two third parts of the 


Content of a circle anſwerable to the Diame- 


ter at the bung;and one third part of theCon- 
tentofa circle anſwerable to the Diameter at 
the head, & add them two numbers together, 
and their total multiply by the length of the 
veſſel, and theProductistheContent in inches. 
Now toget the two third parts of the cir- 
cle at the bung 3 Set x on the firſt, to this ge- 3 
neral number 5236 on the ſecond, and then | 
againſt 10 24, the ſquare of 32,the Diameter 
atthe bung is 535, 166, which is two third 
arts of the content of that circle at the bung, 


For the one third part of the circle at the 
: head, 


Y, 
1C 


GEOMETRY 67 


head 3 Set I on the firſt, to this general num- 
ber 2618 on the ſecond, and then againſt 324, 
the ſquare of 18 the diameter at the head on 


| the firſt,is 84,823 on the ſecond, which is one 
| third part. of the content of the circle at the 


head. 
Theſe two numbers 536, 166 and 84, 823 


added together,make 609,980. T his 620,989 
multiply by 3o, and 1t giveth 24839, 56 : So 


| many inches are contained 1n it. 


And now to know how many Wine-gallons 
are in this veſlel, divide the content in inches 


| 24839,56 by 231, which 1s the number of 1n- 
| chescontained ina Wine- gallon,and the quo- 


tient is 107,53:S0 many Wine-gallons are in 


{| thatveſlel. 


To know how many Ale or Beer-gallons 
are init, divide 24839,56 the content in in- 
ches,by 272,25,which 1s the number of inches | 
in a Beer-gallon, the quotient 1s the content 
of the veſlel in Beer-gallons. How to multiply 
and divide is ſhewed before, and therefore I 
need not {hew it here again. 


CHAP. 


The uſe of the double Scale 3: 


CHAP.V. 
T he Uſe of the double ſcales of | 
Numbers inSphercial Bodies, | 


ſuch as Globes, Bullets, &c. 


PROBLEM. I. 


The Diameter of any Spherical Body being known, 
to find the circumference. 


et the Diameter of a Bullet be 9 in- 
ches, and the circumference ſought } 
for. 

Set 7 on the firſt, to 22 on the ſecond,and 
then againſt 9 on the firſt, is 28,.280n the ſe- | 
cond: So many inchesis the circumference of 
a bullet of 9 inches diameter. 


PROBLEM. IL 


The circumference «of, any Spherical Body being 
known, to find the Diameter. 


Et the circumference of a Þullet be 28,28 
inches, and the diameter ſought for. 
Set 22 on the firſt, to 7 on the ſecond,and 
then againſt 28,28 on the firſt, 1s 9 on the - 
con 
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| cond, that is, 9 inches inthe diameter of that 


Bullet, whoſe circumference is 28 inches,and 
28 hundred parts of an inch. | 


PROBLEMIE 


| The Diameter and circumference of any ſpherical 


Body being known, to find the ſuperficial Con- 


tent. 


Et the diameter of a Globe be 9 inches 
and the circumference 28.28 inches,and 

it 15 demanded, How many ſquere inches,the 
Superficies of that Globe doth contain? Then, 
Set I on the firſt, to 9 the diameter on the 
ſecond, and then agamſt 28,28 on the firſt, is 


I verynear 254.5 ontheſecond : Sothen 254,5 
| inches and an half,are contained in the Super- 


ficies of that Globe. 
Or elſe by knowing only the diameter, 


work thus ; Set 1 on the firſt, to this number 


2,1416 on the ſecond ; an then againſt 8x, 
the ſquare ofthe diameter on the firſt,is 254,5 
on the ſecond, as before here you ſee are 
two ways. of working, and both agreing : 


| So that one proveth the other. 


PR O- 
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PROBLEM IV. 


The Axis or Diameter of a Globe being known to 
find the ſolid Content. 


F the diameter of a Globe be 9 inches, what | 
is the ſolid content in ſquare cubick inches 
For reſolving this and the like queſtions, 
the Rule is this; As the diameter is to the 
Cube of it ſelf, So is 11 to the ſolid Content, 
The Cube of 9 the Diameter known is 729, 
which Cube, if you know it not, 1s thus 
found. fo 
Set x onthe firſt, to 9 onthe ſecond, and 
then againſt 9 on the firſt,is 81 the ſquare of 9; || 
on the ſecond : and laſtly, again{t this 31 on | 
the firſt, is 729 on the ſecond, which is the | 
Cube of 9, the Cube being had. f 
Set 9 on the firſt,to 729 on the ſecond,and i| 
then againſt 11 on the firſt, is 891 on the ſe- | 
cond :Therefore 81 cubick inches are con- | 
tained m the ſolid body of that Globe. Or, 
Set 9 on the firſt, to 9 on the ſecond, and | 
then againſt1 1 on the firſt,is 99 onthe ſecond, 
and next againſt this 99 on the firſt,is 89 ron jþ 


the ſecond, as before, 


Tf the Diameter be 21 inches, then ſet 21 4 


on the firſt, to 9261, its Cube on the ſecond; Þ 
_ and then againſt 1 on the firſt,is 485 10n the | 


ſecond : |: 
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ſecond:So many cubick inches are 1n a Globe 
of 11 inches diameter. Or, 
Set 1 to 21,and then againſt 11 1s 235,and 


: againſt that 235 1s 4851, as betore. 

+ PROBLEM V. 

q The diameter of a Bullet be given, with the 
? weight » to find the weight of another Bullet of 
, the ſame metal, but of another Diameter, ei- 
'Þ ther greater or leſſer. 

s Et there be propounded an Tron Bullet of 


6 inches diameter,weighing 3o pound, 

1 & and let thequeſtionbeput,What anotherBul- 
; | let of the ſame metal will weigh, that 1s of 7 
1 F inches diameter ? 
e | Set 6 on the firſt, to 7 on the ſecond, and 

Z then againſt 30,the weight onthe firſt,is 35 on 
1 | the ſecond; Secondly, againſt 35 on thefirſt, 
- © 1540,8 on the ſecond ; Thirdly,againſt 40,8 
- # onthefirſt, 1847, 7 on the ſecond : So then 

S the concluſion is,that 47 pounds,and 7 tenth 
| F parts ofa pound, is the weight of that other 
> } Bullet of 7 inches diameter which was 
| # ſought for. 

| Ifa Bullet of 6 inches diameter, weigh 32 
| F pounds, what will a Bullet of the ſame metal 
. | weigh, thatis of 3 inches diameter ? 
- | Set6 on thefirſt, to 3 on the ſecond, and 
= | then 


&. 


. *; 
& « 
$7 
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then againſt 32,the weighton the firſt,is 160n | 
the ſecond;Second ly,againſt 16 on the firſt,is | 
8 on the ſecond; and laſtly, againſt 8 on the 
firſt, 1s 4 on the ſecond : So then 4 pounds ts 
the weight of that Bullet of 3 inches diameter. 


PROBLEM. VI. 


Having the fide of a cubick body of Silver with 
the worth thereof, to find the worth of another 
cubick body of ſulver, whoſe ſ#de is greater, or 
leſſer than that of the body given. 


FaCube body of filver beingginches ſquare 

| be worth 12 pounds, What will another 

Cube body oftheſame metal be worth that is 
inches ſquare ? 

Set 4(the fide of the body whoſe worth is 


 known)on thefirtt,to5 {the tide of that body 


whofe worth 1s ſought) on the ſecond 3 and 
then againſt 12,the worth known on the firſt 
13 15 on the ſecond ; next againſt 15 on the 
firſt,is 18,57 on the ſecond;& thirdly,againſt 
13,57 on thefirſt.is 23,4 onthe ſecond, which 
1523 pounds and four tenths of a pound, that 
is 8 ſhillings : So then the worth of that cu- 
bick body of filver of 5 inches ſquare 1s 23 
pounds and 8 (hillings. 
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P ROBLEM. VIE 


Having the weight of a Bullet rhe kind of me- 


tal, to'find the weight of a Bullet of another 
kind of metal.,being equal in magnitude. 


4) Eforel proceed to reſolve thisProblem.I 
will ſhew the proportions between ſome 
ſeveral metals uſed for this purpoſe,asof Braſs, 
Iron, Lead and Stone, according to the beſt 
approved Authors,as followeth. | 
The proportion between Lead and Ironis 
as 2 t03,S0 that theLeadenBullet of 3 pounds 
weight,is equal in diameter with an Iron Bul- 
let of 2 pounds weight. 
The proportion between Iron and Stone is 
as 3 to8: Therefore a Kone of 2 pounds 
weight, is equal in bigneſs to a piece of Iron 
of'8 pounds weight, and a Stone body of 39 
pounds weight, 1s equal in magnitude to an 
Iron body of 80 pounds weight, of the ſame 
The proportion between Lead andStone 1s 
as 4 to 1:Sothat a Bullet of Lead of 4 pounds 
weight, and a Stone Bullet of one pound 
weight,are equal in diameter 3 and aLeaden 
Bullet of 40 pounds weight, and a Stone Bul= 
let of xo pounds weight, are equal in diame- 
teror magnitude. | 
F The 
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"The proportion between Iron and Brafs, is 
as I6 to 18;and the proportion between Lead 
and Braſs, is as 24 to 19. 

Remember that ſome Stone is heavier than' 
other, and ſo likewiſe of metals,the finer they 
are,the heavierthey be,being of the ſame mag- 
nitude.: but we ſpeak of the ordinary fort in 
uſe. And now for refolving the Problem. - 

_ Having the weight of a Bullet of Lead, to, 
- oo weigh o of a Bullet of Marble of the 

» I 

Tt aBaller of Lead weigh 166 '*pounds,what 
Wit! 4'Bullet of Marble weigh? . 

"By the former Ruleitis. found, that a Bullet 
SfFe47 to thelike Bullet 'of Marble, beareth 
ſuch proportion. as 4 doth to 1- "Therefore, 

et 4 on the firſt, to 1 ofi thelecond, and 
thy againſt 166 68 the firſts 26,5 on the ſe- 
cond : So mich is the weight of a Stone Bul- 
ſet, that is equal in bipticſs tothat Leaden « one 
of x66 pounds Wei = - 

"Ori the contrary, having the weight ofa | 
Stone Bullet, tofind the weight of a Leaden 


Bol Et, of the ND gmtide. | 


"Set ' I on thefitlt, to 4ofi thefecond, and 


then againſt 26, L.4 the weight « of the Stone 


'Bitltet on the frlt, .1S- IOG ON the” ſecond,; the | 
"eig ht of the Tron Bullet. ; ; 
"There is a” Billlet of Iron. "cigherh, 7 7 ; 

poun Ss Þ 
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pounds, What will a Bullet of Lead weigh 


that is equal to it in bigneſs ? | 
Set 2 on the firſt, to 3 on the ſecond, and 
then againft 72,the weight known on the firſt, 


is 108, the weight ſought for on the ſecond. 


But if the weight of the Leaden Bullet be gi- 


ven 108, then to get the weight of the Iron 


Bullet, Set 3 on the fir{t, to 2 on the ſeebnd, 
and then againt 108 on the firſt, is 27 on the 
ſecond : $0: much 1s the weight of the Iron 
Bullet. What 1s ſaid of a Bullet, 1s to be un- 
der{tood alſo of all round bodies. 


_— _——_— 


—_ 


CHAP. VI. 


| The uſe of | the double Scales in the Meaſuration 


of Concave Cylinders,ſuch as great Ordnance. 
| PROBLEM I. 


| The Diameter and weight of any one Cylinder,or 


Piece of great Ordnance being known, to find 
the weight of any other Piece ofthe ſame me- 
tal and ſhape, eitber greater or leſſer, its Dia- 
meter being onely known. 


W F a Braſs Saker, whoſe Diameter is I1, 5 - 


- | Þ inches, do weigh 1900 pounds, what, will 
| © another Piece weigh, whoſe Diameter 1s 


8,75imches ? For, antwer : 


| _ Set11,5 on the firſt,to 8,75 on the ſecond, 


F 2 and 
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and then againſt 1900 onthe firſt, is 1440 on 
the ſecond 3 Secondly, againſt that 1440 on | 
the frſt, is 1100 on the ſecond 3 Thirdly, a- | 
gainſt the 1100 on the firſt, is 837 on the ſe- 
cond : So much 1s the weight of that other 
Piece of Ordnance of 8, 75 inches Diameter, 
it being of the ſame metal and ſhape as the 
other. — | 

If a Piece of Ordnance of 4 inches Diame- 
ter weigh 1600 pounds, What will another 
Piece weigh that is 5 inches Diameter, being 
of the ſame metal and ſhape ? 

Set 4 on the firſt, to 6 on the ſecond, and 
then againſt 1600,the weight known, 1s 2400 
on the ſecond;Next againſt 2400 on the firſt, 
is 2600 on the ſecond 3 And laſtly, againſt 
36co on the firſt, 1s 5400 on the ſecond. The 
weight ſought for of that other Piece of 6 in- 
ches Diameter. 


PROBLEM II. 


Having the Diameter and weight of any Piece of 
great Ordnance,ofone ; to find,the weight of an- 
other Piece of Ordnance of another metal, that 
retaineth the ſame ſhape. 


A Pieceof Ordnance being ofanother ſort 

of metal,there will be required a double 
work to find out its weight ; As let there bea 
Braſs Piece of Ordnance given, of 11,5 1n- | 
ches | 
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| 'ches Diameter, weighing 1900 pounds ; and 
| let the queſtion be, to {ind the weight of an 
"Tron Piece of Ordnance of the ſame ſhape, 


is 8,75 inches Diameter. \ 

In this and the like caſes, you muſt:n the 
firſt place, by the former Problem, find the 
weight of that Piece of 8,75 inches Diameter, 
asif 1t were a Braſs Piece, and having found 
that the weight of 1t,had it been Braſs, would 


' have been 837 pounds : You muſtnext ſeek 


the proportional numbers of the two metals, 
which by the ſeventh Problem of thelaſt 
Chapter, you found was 16 and 18: Such is 
the proportion between Braſs and Iron, Braſs 
being the heavier metal, Therefore, 

Set 18 on the firſt,to 16 on the ſecond,and 
then againſt 837 on the firſt,Cthe weight the 
Piece would have been of, had it been Braſs) 
15 744 on the ſecond,the weight of that Piece 
It being Iron. | 


PROBLEM.II. 
To find the ſuperficial Content of the concave Su- 


percies of any Piece of Ordnance, and alſs the 
ſolid Content of the Concavity thereof. 


Uppoſe the Circumference of the Conca- 
\_Jvity be 12 inches,and the length of it 12 
foot, or x44 inches, & thequeſtion put, What 
5 th e ſuperficial Content ofthe concave face, 
FI and 
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and what: the ſolid Content of the concave 
Bore. For the concave Superficies. 

Set 1 on the firſt, to 22.,the Circumference 
of the Concavity on the ſecond, and then a- 
oainſt 144, the length in inches on the firſt, is 
2168 on the ſecond: So many ſquare inches 
are in the Superficies of the concave face of 
the ſatne-Piece, which in feet makes 12. 

-_____- For thefolid Content. 

Firſt get the Semidiameter, which in this 
example 1s 3,5 inches; and alſo the Semicir- 
cumference,which here1s 11:Theſe being had, 

Set-1 onthe firſt; to 3, 5 the Semidameter 
on the ſecond,and then againſt 11,the Semi- 
circumference on the firſt is, 38, 5 onthe ſe- 
cond :. So many ſquare inches are contained 
in the'Þaſe or Plain'of the Concavity ofthe 
mouth, This Baſe had : F _— 

Set . 1 on the firſt, to 38,5 the Content of 
the Baſe on the ſecond:and then againſt 144; 
the length in inches, 1s 5544 on the ſecond : 
So many cubick inches are in the ſolid Con- 
tent of the Concavity of that Cylinder,which 
1s 3 foot and 360 parts of 1728 of a foot. 


PROBLEM IV: 


1o know how much of every kind of metal is con- 
tained in any Braſs Picce of Ordnance. | 
| Tisſaid to beanuſual thing withGun-foun- 
ders, that for every Ioo poundsof Copper- 

to 
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toput in 10 poundsof Latten, & 3 pounds of 
pure Tin. Now ſuppoſing this mixture to be 
true,let it be demanded, How much of every 
ſort of theſe metals is 1na Gun of 5600 pounds 
weight ? Et 
For anſwer to this and the like queſtions 3 
Firſt, joyn all the ſeveral mixtures together 
that 1s, TOO, 1o, & 8,and this muſtbe thefirſt 
number in the Rule of proportianzthe weight 
of the Piece the ſecond number,which hereis 
5600; and the third number 1s each ſeveral 
ſort of metal in the mixture, which here be 


100,10. & 8, wherefore by our double lines, 
this Qzere 1s very eafily reſolved. For, 


Set 118, the total of the common mixture 
on thefirſt, to 5600, the weight of the Piece 
on the ſecond, and then againſt 100 on the 
Arſt,is 4.745,7 on the ſecond,againſt 100n the 
firſt, 1s 474, 6 on the ſecond, being one place 
leſs than the former, becauſe 10 1s one place 
leſs than 1003ſo much Latten is in that Piece: 
and againſt 8 on the firſt, is 379, 7 on the ſe- 
cond,ſomuch Tin is in the Gun. | 

Now if all theſe three ſums thus 4745,7 
found be added together,they make 474, 6 
the juſt weight of thePiece propoun- 379, 7 
ded,as here it doth appear, and pro- 5600,0 
veth the work truly wrought. oo 
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PROBLEM. V. 


By knowing what quantity of powder will load ſome | 


one Piece of Ordnance,to frnd how much of the 
ſame powder will load any other Piece of Ord- 


ance, greater or leſſer. 


F a Saker of 3, 75 inches Diameter in the 

Bore, require four pounds of powder for 
its load, What will a Demi-Canon of 6,5 in- 
ches Diameter in the Bore require? 

Set 3,75 an the firſt, to 6,5 on the ſecond, 
and then againſt 4, the weight known on the 
firſt, 186,93 on the ſecond, and then againſt 
that 6,93 on the firſt,is 12 on the ſecond;and 
laſtly, againſt that 12 on the firſt, is 20, 8 on 
the ſecong, very neer 3 that 1s, 20 pounds of 
powder, and 8 tenth partsof a pound : So 
much doth the Demi-Canon require. 

But note,that it 1s here underſtood.that the 
Demi-Canon ought to be as well fortified as 
the Saker 1s, that 1s, it ſhould bear the ſame 
proporcion to the Saker in weight and thick- 
neſs 


of metal, that the bore thereof beareth 


to the bore of the Saker, as in this example 3 
The bore of the Sakeris 3 inches and 3 quar- 
ters, the Cube whereof is 52, 73, and its 
weight is 1600 pounds; The bore of the Demi- 
Canon 1s 6 inches and an half, the Cube 

| | | ee 


| 
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whereof is 274,62.Now the queſtion is, How 
much the weight of that Demi-Canon ought 
to be, that is proportional in its weight and 
thickneſs to the Saker,that ſo it may be able 
to beara load of powder proportional to the 
Saker. 

The weight of ſuch a Demi-Canon 1s thus 
found 3; Set 52, 37 the Cube of 3, 75 on the 
firſt.to 274,62 theCube of 5,5 on the ſecond, 
and then againſt the weight of theSaker 1600 
on that firſt, is 8351-on the ſecond : The 
weight that the Demi-Cannon ought to be 
of, that is proportional in weight to the Sa- 
ker, and able to carry a load of powder pro- 
portional to the Saker. Or you may work it 
thus without the Cubes. 

Set 3, 75 on thefirſt,to 6,5 on theſecond, 
and then,firſt againſt 16000n the firſt ,1$2766 
on the ſecond; ſecondly, againſtthis 2766 on 
the firſt is 4800 on the ſecond 3 and thirdly, 
againſt thati4800 1s 8351 onthe ſecond,as be- 
fore : So the one proveth the other. 

But if the Demi-Canon be found to want 
of its proportional weight with theSaker,asif 
it weigh but 6000 pounds,then to find its due 
load in powder, anſ{iwerable to its ſtrength & 
weight of metal; Multiply the weight thereof 
6000,by20,8the charge already calculared,&: 
divide the Produdt by 8351, the weight it 

ought 
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ought to have had, and thequotient is 14,8; | 
Therefore 14 pounds, and 8 tenth parts ofa | 
pound, is a ſufficient charge for ſuch a Gun. | 
By our lines, Set 1 on the firſt, to 20, 8 on Þ 
the ſecond,and then againſt 6000,1s1248000, | 
the Product. Now ſet 8351 the Diviſor on | 
the firſt, to x. onthe ſecond, and then againſt | 
1248000 on the firſt, 1s 14, 8 on the ſecond, || 
the quotient ſonght. þ 
But ſuppoſe there be another ſort of powder | 
brought to be uſed, that 1s ſtronger than the | 
former, by ſuch proportion as 5 1s to 2. How | 
much of this ſort will ſerve to charge that | 
Gun, which required 14,8pounds of the other | 
ſort. For anſwer of this Qzere. | 
Set 5 on the firſt, to 2 on the ſecond, and | 
then againſt 14,8 on the firſt,is 5,9 and a lit- | 
tle above : Therefore 5 pounds of powder, | 
and 8 parts of 10 of a pound,of this new fort | 
of powder, will charge the Gun, having as | 
much ſtrength to carry forth the Bullet, as 
14 pounds and 8 tenths of the other , | 


PR O- | 
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PROBLEM. VI 


| Knowing how far anyPiece of Ordnance will carry 


her Bullet at. point-blank, and at the beſt of 
her Randon, to find how far any other Piece of 
Ordnance will carry herBullet at her beſt Ran- 


 danyher level-range being known. 


| A Saker at point-blank conveyes herBullet 


200 paces, and at her beſt Randon goo 
paces. Now how far will a Canon carry her 


| Bullet at her beſt Randon, that carrieth it at 


point-blank 360 paces. 
| Set 200 on the firſt, to 90o on the ſecond, 
and then againſt 360, the other Pieces point- 
blank on the firſt, is 16200n the ſecond : The 
number of pacesit will carry at point-blank. 
If the beſt Randon and point-blank of the 
onc Piece be given, with the beſt Randon of 
the other Piece,to find the point-blank there- 
of | oy 
Set goo, the beſt Randon on the firſt,to 200 
its point-blank on the ſecond, & then againſt 
I620, . the other Pieces beſt Randon on the 
firſt, is 360, its point-blank on the ſecond. 


PRO- 
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PROBLEM. VIL 


By knowing how far any piece of Ordnance will 
carry a Bullet at the beſt of her Randon,to find 
how far ſhe will carry her Bullet at any other 
degree of Randon. 


F a Piece at her beſt Randon, which 1s 45 
degrees of Mounture,carry herBullet 1440 
paces, How far wil ſhe carry it at 3o degrees 
of Randon 7 * 
| Set 45,the beſt Randon on the firſt, to 3o, 
| the other Randon on the ſecond, and then 
againſt 1440, the paces of her carriage at her 
| beſtRandonon thefirſt,is 960 3 the paces of | 
| her carriage at 3o degrees of Randonzand if | 
| you take 960,from 1440, the remain 1s 480 : 
4 much doth ſhe ſhoot ſhort of her beſt Ran- 
} ON. 
| If a Gun carry a Bullet 7co yards at her 
| beſt Randon, which as aforeſaid 1s at 45 de- 
grees,and the mark to ſhoot at be diſtant but 
| 500 yards; To what degree muſt the Gun be 
mounted to a make a good ſhoot ? 
Set 500O on the firſt,to 700 on the ſecond, 
and then againſt 45 on the firſt, is 63 on the 
.Jecond; or bring 500 to 55, and then againſt | 
70O 1s 63, which is 63 degrees: Therefore | 
the Piece muſt be raiſed to 63 degrees of * 
Mounture #7 
7 
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Mounture, to make a good ſhoot into the 


place. 


Note,this queſtion is reſolved by the back- 
ward Rule of Three. 

If a Gun at her beſt Random ſhoots 500 
yards, How much will ſhe ſhoot ſhort of it, 
being elevated two degrees above her beſt 
Randon? 

Set 45, the degrees of beſt Randon on the 
firſt, to 2 the degrees ſhe 1s elevated above it. 
on the ſecond,and then againſt 50c, is 22,22: 
So many yards will ſhe ſhoot ſhort of her beſt 
Randon, being elevated 2 dcgrees above it 

How far 1s 1t to the place where a Bullet 
falleth, the Fiece being mounted 15 degrees 
above her beſt Randon, ſhe abating22,22for 
2 degrees elevation ? 

Set 2 on the firſt, to 22, 22 onthe ſecond 
and then againſt z5 on the firſt,is 167 onthe 
ſecond;therefore the Gun being raiſed 15 de- 
grees above her beſt Randon, abateth 167 
yards of the 500,her carriage at her beſtRan- 
don.wherefore 167 taken from 500: leaveth 
333:So many yards 1s the place diſtant where 
the Bullet falleth. | 

If a Gun ſhoot point-blank 240 paces,and 
being mounted to one degree,doth out-ſhoot 
the point-blank 3o paces, What will ſhe out- 

Moot it at 20 degrees of Mounture ? 
Set 
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Set x on the firſt, to 3o on the ſecond, and | 
then againſt 20 on the firſt, is 600 on the ſe- | 
cond: So many paces will ſhe out-ſhoot her | 
point-blank,being mounted 20 degrees,in the | 

| Whole ſhot 840 paces. , 


PROBLEM. vIT. 


Tofind out how much wide of the markany Piece of | 
. Ordnance will ſhoot, by knowing how far it is to | 
. - the mark. fhot at,&* how wide the Pieces month 
_ lieth from ond right line to the mark. | 


A Gunof 10 foot, or 120inches Jong;being 
to ſhoot at a mark700 yards diſtant,her 
mouth lying one inch beſide the right line to 
the mark, How far will ſhe ſhoot her Bullet 
wide of the mark at that diſtance > | 

-;Foranſwer: Firſt, bring 76D yards intoin- 
ches,and they make 2 5200,which | Is done by 
Maltiplication thus 5 _ :.- 

"1Got x on the-farſt, to 36 6n the ſecond;for | 
that is the mzamber of inches1n a yard,& then | 
againſt 700,the diſtance on the i 5200, | 
' the inches in 700 yards. And'then, . ': ; 

'Set 20.01 the firſt; theGunslengthin ves 
to 1; and then againſt 25200; the diſtanee in 
_—_ 210 inches, or.17 foot and an halt : 
So far the Bullet goeth-wadle of the mark." 


PRO- 
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(2. 7 | fas 


Knowing the quantity of each ſort of Ingred;- 
ents for the making of Gun-powder, to find 
how much of every fort is to be put into any 
quantity of powder that ſhall be required to 


al. be made, | 7s 


© TF Haveread in ſome Authours, that for ma- 
| Þ king of the beſt fort of ordinary Gun- 

powder, theres uſed to be taken 12 parts of 
Mercury, three parts of Cole, and two parts 

of Sulphur, in all 17 parts. Now a Gun-pow- 

der-maker is appointed to make roo00 pound 

weight of powder, How much muſt he take 

of each ſort of theſe Ingredients, to make that 

quantity of powder ? 

. - Set 17, the ſam of the parts on the fir{t,to 

1000,the quantity tojbe made,one the ſecond; 

and then without more ado, on the firſt,right 

againſt 12 1s$706,and againſt 3 1s 176,5 5 and 

' laſtly againſt 2 1s 117,5 on the ſecond. Theſe 
three ſums being added together, make juſt 

1000. Therefore you may conclude, that to 

make 1000 pounds of Gun-powder, hemuſt 

take of Mercury 706 pounds, of Cole 176,5, 

and ofSulpher 117,5 poundsthe thing _—_ 
red. 
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red. This Problem is grounded upon the rule 
of Proportion thus : 

As 17,the wholeparts taken, 

Is to 1000 the quantity to be made : 

So is each ſeveral part of the mixture. 

To the quantity thereof to be taken to- 

wards the making of 1000 weight. 

T might have put down the Analogies of 
Proportion all along, as I did at the begin- 
ning 3 but I thought thoſe things would 
havefilled my book too faſt, and every man 
that knowes the rule of Proportion, cannot 
but ſee how every Problem is reſolved there- 
by. 
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CHAP. VIE 
The uſe of the double Scales in Fortificati- 


07, 


He fide of a Pentagonal Fort being 
propounded, with the perpendicular, 
and all the other lines, with the Areaz 
To find the fides and all other lines 


- | and Content of any other Pentagopal Fort, 
. | that ſhall be required tobe made.cither grea- 


ter or leſſer, according toany Proportion aſ- 
ligned. _—_ 
Suppoſe there be a Pentagonal Fort made, 
| ſuch an one as is repreſented by this Dia- 
gram annexed, noted by the letters A BS 
 TXKOGFEDNMLHP:indC, 
| Whoſeſides A B, BS,5X,XR, and K A, are 
each 662 yards, Aud let it berequired 3 to 
{ make another Fort that ſhall be a juſt fourth 
part in Content of ground of that propoun- | 


- | ded Fort. Now the Content of the propoun- 


Z ded Pentagonal Poligon,deſcribed by the let- 

ters ABS XK. 75 4680 yards,and the ſides 

$ and lines of the Fort thereon made as are fol- 

| loweth, 

The fide ofthePentagon A B.is 662 yards. 
G The 
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The Perpendicular CI, 456 yards. 

'The Semidiameter of the Pentagon C A, 
564 yards. 

The Gorge-lines of the Fort A D, A O, 
N B, B.P, each one of them 119 yards. 

The Flanks of the Bulwark D E, OG, 
TOO yards. 

_ Fhe Curtain D N, 424 yards. 

The: Fronts lines, F E, F G, and LM, LH, 
264 yards. 

- The Head-lines, of Capital AF, orBL, 
224. Fards. 

e breadth of the Bulwark from G to E, 
or Mto H, 356 yards. 
The Ling of Defence DL, and NE, 700 
yards. - 
"The diftanice between the points of the Bul-. | 

wark-Eand L, is 926 yards. h 

ThetE.ine perpendicular to the LiteF L,vis. 
CR,'6 —R—_— 

By fe Lines ind'/lengths know i 15 TC- 
quired 't6 make another Pentigonal Fort, 
whoſe quantity of Content in and ſhall be 
the juſt fourth, part of the propoſed Pentago- | 
hal Fort propounded where ni6te that the | 
half of the Tides and lines of the Fort made | 
will make anotherFort; that wiſlcontain'the | 
fourth part of the ground j in that Fort made: | 
And' that youmay readily havehalFofall the | 
lines of the Fort mate, do thus : Set | 


> 0 -.- Cd Ca.CY G 
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Set 2 on thefirſt, to x on the ſecond, and 
then againſt thenumber of any line on the firſt, 
is its half on the ſecond : As againſt 662, the 
length of the fide of the Pentagon given, is 
331, the length of the Pentagons ſide to be 
made. The Lines thus remaining without any 
moving,againſt 119 onthe firſt, the length of 
the Gorge-line 1n the made Fort, is 59,5,the 
length of the Gorge-line inthat Fort to be 


made : And againſt 424, the length of the 


Curtaininthe made Fort,is 212 onthe ſecond 
the length of'the Curtain mm that Fort to be 
made:And againſt 456,the lenzth of the pro- 
poſe Poligons perpendicular which is made, 
1s 228, the length of the perpendicularinthat 
Poligon which is tobe made : And againſtthe 
Semidiameter 564, 15282 : - And againft 100, 
the length of the preſent Bulwarks Flank 1s 50, 
the length'of the Flank-1m the Bulwark to be 


made. And againſt 224.the length of the Bul- 


warks head-line,is 112,the lengti of the head 
lme in the' Fort to be made : And againſt 


-210,the- diſtance of the ſhoulders GE,or M H 
-m the Fort "made, is 155, for the diſtance 
-of the ſhoulders in that Fort which 1s to be 
| made: Andin like manner,againfſt the length 
' ZofanyLinein the propoſed Fort is the length 


of that ſame Line in the Fort to be made. 


Thus very ſpeedily 1s found out the true 
* 3 length 


ac 


» Pm inS.-—w- on ne GS... 
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ength of all the Lines in and belonging toſuch 
a Fort as is required to be made, whoſe lines | 
and ſides ſhall bejuſt half the length of thoſe | 
in the Fort already made: And being drawn 
on the ground,and madeup,will in all parts be 
like and proportional to the ſame propoſed 
Fort. The hike manner of working is tobe uſed 
for any other proportion whatſoever, either 
greater or leſſer. | 
Suppoſe it were required to make a Penta- | 
gonal Fort, whoſe ſides, and ſo all the lines 
thereof,ſhould bethe one third part in length 
of the ſides afd lines in that propoſed Fort, 
which1n the annexed Diagram is repreſented | 
by the letters CABSTXKOGFEDNM | 
LPH. To which demand, to give a ready | 
anſwer, do thus - tp 
| Becauſe one third part 1s fought for, Set 3 | 
onthe firſt,to 2 onthe ſecond,and then againſt | 
662-0N the firſt, the ſide of the Pentagon gi- | 
ven,ts 220 3 on the ſecond,which is one third | 
part of 662,8 ſheweth that the length of the 
fide of the Pentagon to be madeis 2207yards; | 
and againſt 119,thelength of the Gorge-lines | 
in the propoſed Fort, 1s 393, that is 39 yards | 
2 foot,which 1s the third part of 119, and is | 
the juſt length of the Gorge lines in the Fort * 


to be made. In like manner, againſt any Line | - 


or diſtance in the propoſed Fort, is the length | 
of | 


3 ivy is fD + (0D > Mo 
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of the ſame Line in that fort to be made.For 
to be ſhort, Take any number on the firſt,and 
right againſt it on the ſecond,is the one third 
part thereof. 


How to make a Fort greater than the Fort propoſed. 


Uppoſe there bea fortmade, ſuch an one 
Jas is that repreſented in the afore-menti- 
oned Diagram.and another Fortis tobe made 
like to 1tzſo that in all the lines and fidesthere- 
of; itbe donble to thoſe in the Fort that is al- 
ready made. 

In this caſe and the like, we have no more to 
do,but to ſet x onthe firſt,to 2 on the ſecond, 
and then againſtthe number of the length of” 


. any ſide or line on the firſt,is the double ofir 


on the ſecond.As if you ſet 1 on the firſt, to 2 
onthe ſecond,then againſt 456 onthe fir{t,the 
lengthof the perpendicular in the Pentagonal 
Fort given, you ſhall have 912 on the ſecond, 
the double of 465, which is thelength of the 
perpendicular in that Fort to bemade;and a- 
gainſt 662, the length of the Curtain in the 
Fort made, is 1322,the length of the Curtain 
in the Fort to be made: And ſo ofall the reſt 


of the Lines. 


If it ſhall be required to make ſuch a Fort, 
as1n its ſides and lines ſhall be one third part 
longer thanthoſe in the propoſed Fort: Then 

G23. rake 


94 The uſe of thedonble Scale ire 


take any one line, as for example, CI 456 
yards, and thereof take theone third part, 
which 1s 152 : This add to the ſame 456,and 
it makes 608. This done.Set 456 on the firſt, 
to £08 on the ſecond.,and then againſt any line 
of the Fort made on the firſt,in its match-line 
in the Fort tobe made. As againſt D N, the 
Curtain inthe made Fort,424 yards, 1s 565 ;: 
So many yards will the Curtain be in that 
Fort to be made,and ſoof all other lines. And 
it a Fort be to be made,whoſe ſides and lines 
muſt be half ſo much more in length, as are 
the fides and lines of the propoſed Fort:Then 
take the half ofanynumber,and add itto the 
ſame number, and ſo proceed as before. 

Note,that the lines in the Type or Diagram 
annexed, may be accounted in their lengths 
there ſat down,cither ſo many foot,or ſo ma- 
ny yards,or ſo many perches, or what other 
meaſure you are to uſe:And ſo the ſide of the 
Pentagon 662,may be accounted662 yards,or 
662 foot, or 662 perches. Thus by ſuppoſing 
a Pentagonal Fort to have lines and fides m 
I-ngth, as thoſe 1n the Diagram, you may by 
theſe double lines very eaſily diſcover all the 
lines and ſides of any other Pentagonal Fort, 
either greater or leſler. 
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ASTRONOMY. 


CHAP. VIIL 
The Uſe of the double Scale 
of Sines in eA ftronomy. 


PROBLEM. I. 


The Suns greateſt declination,with his place or di- 
lance from the next Equino@ial point being 
given, to find his preſent declination for the 


t174e g1ven. 


Þ He Suns greateſt declination in this our 
age, is found to be 23 degrees 3o mi- 
nutes. This 1s general, his place giyen 
on the day propoſed, is o degrees of Tarrys, 
which point is diſtant from the next Equino- 
ial point of Aries 3o degrees. 

The Analogie for Solution of this Propoſj- 
tion 1s thus : 

As the Radins, or Sine of go degrees, Is to 
the Suns greateſt declination 23 deg.3o min. 

So is the diſtance of the Sun 3o deg. from 
the next EquinoGtial point which 1s Arzes, To 
the Sine of the declination 11 degr. 3c min. 
{ought for. Wherefore, | 
Set 9o degrees on the fir{t,to the Suns great- 
eſt declination 23 deg.3o min. on the ſecond, 
G 4 and 
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and thenagainſt 3odeg.theSuns diſtance from 
the next EquinoCtial point on the firſt, 1811 
* deg. 30 min. on the ſecond : So much 1s his 
declination ſought for,his place being the very 
beginning of Taurs. 
Suppoſe the Sun bein the beginning of Leo, 
which is 60 degrees diſtant from the Equi- | 
noctia] point of L; 


bra; then ſet go deg.on the 
firſt, to 23 deg. 30 min. on the ſecond, and 
then againſt 60 deg. on the firſt, is 20 deg.10 
min. on the ſecond : The declination of the 
Sun, when he is entring into Leo. 


PROBLEM. IL. 


The Suns greateſt declination, and his pueſent de- 
clination for any time propoſed being had, to 
find his diſtance from the next EquinoGial 
point, and thereby his place in the Ecliptich. 


CG the Suns greateſt declination,23 deg.30 
min. on the firſt, to go degrees. on the ſe- 

condzand then againſt his preſent declination, 

being given 11 deg 3o min. on the firſt, is 30 

degrees on the ſecond:So much is his diſtance 

_ from the next Equinottial point, which is 

Aries ; therefore his true place is juſt leaving 

Aries, and entring Taurus. 

Again,ſuppoſethe Suns preſent declination 

be grven 20 deg.1o min.and his place ſought: 

Set 
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| Set 23 deg. 30 min.on the firſt, to go deg, on 


the ſecond, and then againſt 20 deg. 10 min. 
on the firſt, is 60 degrees on the ſecond : So 
much is the Suns diſtance from the next Equi- 
noctial point. | 

Now if the Sun be inthe firſt quarter ofthe 
Ecliptick, between Arzes and Carcer,then heis 
diſtant from the EquinoCtial of Aries 60 de- 
orees,& therefore in the beginning ofemin;: 
But if he be1n the ſecond quarter of theEclip- 
tick,as in this propoſal he is, his diſtance is to 
be accounted from the EquinoGtial of Libra, 


| & then his place-muſt be 1n the beginning of 
| Leo; If he be in the third quarter of the E- 
| cliptick,and 60 degrees from the next Equi- 


noctial point, then he is in the beginning of 
Sdagittarizs:And it he be 1n the fourth quarter 
of the Ecliptick, and diſtant 60 degrees from 
the next EquinoGtal point, then he muſt be 
inthe beginning of Aquarizs 


PROBLEM. IL 


The Suns declination,& the Latitude of the place 
being given, to find the Suns Amplitude, 


| | Et begiven theSuns declinations. 11 deg, 


. Zo min. &the Latitude of the place pro- 


| poſed 51 degrees, 3o minutes, whoſe Com- 


plement to go degrees, is 38 degrees, 30 mi- 
| nutes » 
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mites: And the Amplitude fought for. 

Set the Co-fine of the Latitude 38 deg. 30 
min: on the firſt, to the Radius, or 9c 
on the ſecond.and then againſt the fine ofthe 
Suns declination, 11 deg.30 min. on the firft, 
is 18 deg. 40 min. on the ſecond: So much x 
the Suns Amplitude, at fich time as hisdecli- 
nation 1s 11 deg.30 mmnttes. Or, 

Suppoſe the Suns, or a Stars declination 
were known to be 20 degrees, then withont 
altering the lines from the place they were 
firſt ec to,right againſt 2odeg. on the firſt, is 
33 deg.ro mn. on the ſecond, the Amplitude | 
ſought: And ſo againſt any other declination 
on the firſt,is the Amplitude on the ſecond. 


PROBLEM. IV. 
The Latitude of the place, the Suns greateſt decli- | 


mation with his diſtance from the next Equi- | 


20Fial point being had,to find his Amplitude. 


_ HeLatitudeis 51 deg. 3o min. whoſe 
Complements 1s 38 deg.3o min.theSuns þ 
diſtance from the next EquinoCtial point is | 
18 deg. 40 min, and his greateſt declination | 
23 deg. 3o min. an the Amplitude required. 
Set the Co-fine of the Latitude,z8 deg.30 
min.on the firſt, to 23 deg.3o min on the ſe- 


cond, the fine of the greateſt declination,and 
then 
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then againſt zo degrees,the diftance fromthe 


neereſtEquino&ial point on the firſt,is 18 deg. 


{ 40 min. on the ſecond : So much isthe Suns 
Amplitude, when his place ts mthe beginnings 
| of Taurns, Vireo, Scorpio, or Piſces. | 


PROBLEM. V. 

TheLatitude of the place,theSuns place or diſtance 
from the next Equinodial point with his grea- 
teſt declination being known: to find what 
altitude the Sun will have, when he is on the 


true Eaſt or Weſt point. 


_ Et the Latitude be 51 deg. 30 min. the 
Suns place 1n 10 degrees of Taxrxs,which 
is diſtant from the next Equinoal point 40 


| degrees,and the greateſt declination 23 deg. 


30 min. What 1s the Suns altitude at the true 
Eaſt or Welt point ? 

Set 51 deg. 30 min.on the firſt, (the Lati- 
tude of the place)to 23 deg.3o min.the grea- 
teſt declination on the ſecond;Þ: then againſt 


|  4odeprees, the diſtance fromthe neereſt E- 


quinoChal point on the firſt, 15 19 degr. 5 
min, on the ſecond : So much 1s theSuns altt- 
tude, when he 1s on the true Eaſt or Weſt 
point:And at his entrance into Tarrys, his al- 
titude at that point 1s I4 degrees 45 minutes. 
Asthis, fo his altitude tor any other place 1s 

| found, 
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found, without ſtirring the lines,after once ſet 
together. 


PROBLEM. VL 


The Latitude of the place, and Suns declination 
being had ;, to find what altitude the Sun will 
be of, when he cometh upon the true Eaſt or 
Weſt point. 


Et the Latitude be 51 deg.30 m. and the 
Suns declination 11 deg. 30min. and his 
height at his being on the due Eaſt or Welſt 
point required, | 
Set the ſine of theLatitnde,s 1 deg.3o min. 
on the firſt,to the Radius on the ſecond, and 
then againſt the ſine of the given declination 
11 deg.30 min, on thatfirſt, is 14 degr. 45. 
min.on the ſecond. So much 1s the Suns alti- 
tude at the time of his being dueEaſt or Welt 
when his declination is 11 deg.zomin. 


PROBLEM. VII. 
Having the Suns greateſs declination,and his di- 
ftance from the next EquinaGial point; to find 
his right aſcenſion. 


”"T  HeSuns greateſt declination is 23 degr. 
30 min.and his place givenis © degr.of 
Tazr.Therefore his diſtance from the neareſt 


_ Equi- 
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Equino@ial point Aries is 30 degrees : By 
cheſe known, his right Aſcenſion 15 deſired. 

Set go deg. on the firſt, to the Co-ſine of 
the greateſt declination,66 deg. 30 min. on 
the ſecoudzand then on the back-fide,(being 
the lines of Taxgerts)againſt the Tangent of 30 
degrees, the Suns diſtance from the neereſt 
Equinodtial point on that firſt, is the Target 
27 degr. 50 min. So muchis the Suns _— 
aſcenſion at that time. 


PROBLEM. VII. 


The Suns greateſt Sebination, and Fr preſent 
declination, being given for a time 5 to find 


his right aſcenſion for that time. 


He Suns greateſt declination i is 2 3 degr, 
A 39 min.and hispreſent declination fora 
time propoſed, 1s 11 deg. 30 min. I demand 
his right aſcenſion thereby. -.;.._ - 
©" Set the Targepts of 23 Ro 3o min. on the 
frſt;to the Tangent of the preſent declination, 
I1deg. 30 min. on the ſecond;-and then. up- 
onthe other {jde, on the lines of fines againſt 
the Radiuson the firſt, is the fine of 27 deg. 
50 Min. on the ſecond : $0 much is the, Nuns 
right aſcenſion demanded. | 


PRO- 
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The [,etitude of tho place, an the Swas deeling- 
: Hon known's, $0 find how long the Sur riſeth 
- +4724 ſetteth, ſiſove' or after the: hour of fox. | 


& PHeLatitudeof the placei i551 Ss 
- JW: muuitesNatth. and the Suns declination 
IT | xm—_g 30 minutes demand the time of | 
Sun-rifing before fix. 
Set the Q6-tangentoftheDatitude,z8 deg. 
30 min.on the fir{t,to the Tangent of 11 deg. 
1m. the deelivition gi nonthe ſecond;& 
then'on the cre fs E; aakieſt the Radiis on 
the firſt, is thEfAnt} 4; EY go' mim. THis 14 
deg.5o min.converted into time, by account- 
ity foar mired oF anhowe ts every degfee, 
8 Onetimitite oft hor for 't'5 elienites A 
degheeandHlWWAFanonnt 6 59 mimntss of ah 
_— So lon Ko Pre rent Yoo] the 
_—_— wht+ ntheSnm- 
: e aſon, or Sou- 
er tix in the 


Feilomat 
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South. 
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PROBLEM. x. 


The Sun being 3 in the FquinoSial, } by \ knowing his 
diſtance front the Meridian, TEd the latitude 
_ of the place 5. to fo fine © the Sins <ltttude at that 


£7141e, 


Arch the rent, the Sunbei © inthe E- 
A quinoGtial At'ten a clock before nooN, 
or at twoa clock ifer noon;ke being at that 
hour diſtant frorh the Meridian ual 
wotttd knownhis height in'our Latirade of 
ST dey. 30 wines, ©. 4. 

Set The Radius on the firſt; donke Co-fine 
of the Latitude, 38 deg. 30:minontheſerond; 
and then againſt the Co-fine of the Suns di- 
ſtance from the Meridian, 23: againſt 60 de- 
greed on the firſts 32 deg, 37.minutes on the 
econd 3 So nuuch i5.the Suns altitude on the 
tenth ofMarch.at ten a clock] qt thefore-noon 
and at two a clock afternoon. 


' PROBLEM. Kh, 


TheLatitude of the place,and the Suns eboeith 
; Northwards being haown + ; to Lind " Ss 
. altitude, at the hoxr af fx. 


1 theLarithde:of the elacdhe __ deg:3b 
minhe 9uns4leclination;12 deg:;zomin, 
North- 
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North - And the Suns height at fix a clock is 
deſired. 

Set theRadius on the firſt.to the ſinc of the 
declination, 11 deg. 50 min.on the ſecond ;- | 
and then againſt 51 deg.zo min.the Latitude; 
on the firſt, is 8 deg. 58 min. on the ſecond: 
So much 1s theSuns height at the hours of ſix 
at\morning and-night. Or elſe thus : 

Sct the Radius to 51 deg.zo min. and then 
againſt 11 deg.zomin.on the firft,is 8 degrees 
58 minutes, on theſecond : For note,that the 
Radius on the firſt may be ſet toeither ofthe 
other two terms given on theſecond,and then 
againſt the other term on the firſt, is the an- 
ſiver on the:ſecond. | FE 


+. PROBLEM. XIL 
The Latitude and declination of the Sun being | 
known, to find the Suns Azimuth at the hour 
of ſrac,fron the North part of the Meridiaz. 


N the Latitude of 51 deg.3zo min.the Suns 
declination given 1s.11- deg.zo min. What 

is his Azimuth at- the hour of ſix ? | 

- Set the Radiuson the firſt, to the Co- fine 

of the Latitude, 38degr: 30 min. on'the ſe- 

cond:and then againſt the Co-tangent ofthe 
declination,11 deg.30 minion the firſt, 1s the 

Tangent 82 deg- 47 min. ' on the ſecond : Þ 

| | muc 
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much 1s the Suns Azimuth from theNorth to- 
wards the Eaſt, which was required. 


PROBLEM. XII 


The Latitude of the place, and theSuns altitude at 


the point of his being due Eaſt or mY : tofind 


the hour and minute when he will be ſo due 


Eaſt or weſt. 


He Latitude of the place is 51 degrees, 

3o min. The Suns height found at his be- 

ing on the true Eaſt point, is 14 deg. 45 min. 
I demand the hour of the day. 

Set theRadius on the firſt, to the Co-fine of 

the Latitude, 38 deg. 3o min. on the ſecond; 


and then on the Lines of Tangents, right 
_ againſt the Tangent of theSuns altitude,at his | 


being due Eaſt, viz. 14 deg. 45 min. on that 
firſt.1s 9 deg.18 min.on the ſecond, the Tan- 
gent of time from the hour of fix, either be- 
fore or after, that the Sun will be due Eaſt, 
or due Weſt. This 9 degr.18 minutes redu- 
ced into time, by allowing to every degree 
four minutes of time, aud for fifreen minutes 
of a degree, one minute of tune, amounteth 
to 37 nunutes of tune : So then the Sun 1s 
due Eaſt on theday given,at 37 minutcsatter 


fix a clock in the morning 3 and alfo wm 
a ue 


-——_ 
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due Weſt at 36 minutes before fix at Night, 
whichis atfive a clock 23 minutes. 


P ROBLEM. XIV. 
The elevation of the Pole, the Suns (cr Stars) 


declination, and diſtance from the Meridian 
for any time being given 3, to find the Suns al; 
titude at that time. 


et. the elevation of the Pole be 51 deg.30 
min. whoſe Complement to 9o,is 38 deg, 
30 min. The Suns declination 11 deg. 3o mi- 
nutes, whoſe Complement is 78 deg. 3o nun. 
his diſtance from the Pole; his diſtance from 
the Meridian 3o degrees, or which 1s all one, 
two hours.that is.either at ten orftwoa clock, 
and the Complement of this diſtance to 9o 
degrees, is 60 degrees : And let the Suns Al- 
titude for that time be required. 

1 Setthe Radius on the firſt,to 60 deg.the 
Co fine of the Suns diftance from Noon on 
the ſecond; and then'onthe lines of Tangents 
againſt 38 deg.3o minutes,the Co-tangent of 
the elevation on the firſt, 1s the Tangent 34 
degrees,33 min. on the ſecond; for the fourth 
term, which taken from the Suns diſtance 
from the Pole, the Remainder is 43 degrees, 

56 minutes. 
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2 Set the Co-fine of that - 34 deg. 33 min. 
the fourth term, viz. 55 deg. 27 min. on the 
firſt,to 46 deg. 4 min.the Co-fine of that Re- 
mainder on the ſecond; and then againſt the 
fine of the Elevation, 51 deg. 3o minutes on 
the firſt,is the fine 43 deg. 18 min. on the {i - 
cond: Somuch is thealtitude of theSunat th: t 
tune, the thing required. 

Thisis when the Sun hath Northern declt- 
nation, but when he hathSouthern declination 
then add his declination to go degrees,and it 
makes 10 1 deg.3c min.theSuns diſtancefrom 
the Pole, from which take the fourth term 
found,and the Remain 1s 66 deg.27 min. This 
done,the ſecond work would be thus: 

Set theCo-fine of the fourth term found on 
the firſt. 2iz. 55 deg. 27 min. to the Co-tine 
of that Remain, which is 23 deg. 33 min.on 
the ſecond; and then againſt 51 deg.5o min. 
the Elevation on the firſt,1s2 1deg.52 minutes 
on the ſecond.The Suns height at ten or two 
a clock, when he hath 11 degrees 30 minutes 
of South declination. | 

If the Sun be juſt in the Equinoctial, having 
no declination; then to find his height on that 
day at ten or two a clock, the work will be 
done at one working in this manner, 

Set the Radius on the firſt, to 60 degrees, 
the Co-fine of the diſtance from theMeridian 
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on the ſecond ; and then againſt 38 degrees, 
50 min. the Co: fine of the Elevation on the 
firſt,is the ſine 32 deg.62 min.So much 1s the 
Suns altitude at the hours of ten and two a 
clock on the Equinoctaal day. 


PROBLEM. XV. 


Having the Poles elevation, and the Suns decli- 
nation , to find the aſcenſional difference. 


| Et the Poles elevation be 51 deg.zomin. 
and the Suns declination 7 1 deg,zo min. 
And by them the aſcenſional difference requi- 
ted to begiven. 
Set 38 deg.3o min. the Co-tangent of the 
elevationon thefirſt,totheTangent of the de- 
clination 11 deg. 3o min.on the ſecond; and 
then(on the Lines of Sines )againſt the Radius 
on that firſt,js the ſine of 14 deg, 49 min. on 
the ſecond : So nuch is the aſcenſional diffe- 
rence required at that time, as the Sun hath 
r1 deg.30 min.declination. 
. . I could ſhew by this aſcenfional difference 
converted into time, How to find the time of 
Sun-rifing and ſetting,with the length of day, 
and night,&c.But theſe are things done with- 
out, the Lines, and thereforelI paſs them by, 
havinglimited tny {elf toſhew only theuſe of 
the double Lines. * © | P R O- 
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PROBLEM. XVL 


Having anyPlanets declination & Latitude,with 
its diſtance from the next EquinoTial point; 


to find its right aſcenſion. 


I. Et aPlanets declination be 26degrees; its 
Latitude 4. degrees,and its diſtance from 
the neareſt EquinoCtial point 70 degrees,(1t 
being in the 10 degree of Gemini) I demand 
the rightaſcenfion thereof,which to attam. 

Set 64 deg.the Co-fine of the declination, 
to 20 deg. the Co-fine of the Planets diſtance 
from the next Equinoctial pointz.and then 
againſt 86 deg,on the firſt, the Co-fine of the 
Planets latitude, is 22 deg. 17 minutes on the 
ſecond, the Co-tine of the right aſcenfion : 
Therefore 67 deg.43 min.(being the Comple- 
ment of22 deg,17 min. )is the right aſcention 
of that Planet which was demanded. 


PROBLEM. XVIL 


The Suns greateſt declination , with his diſtance 
from the next Equinodial point,being had; to 
find the Meridian angle,that is, the interſeTi- 
on of the Meridian with the Ecliptick. 


SF EttheSunsgreateſt declination bz 22deg. 
3o mn. and his place juſt enteringT anr::-, 
H 3 whicis 
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which is diſtant fromthe neareſt Equinotial 

point 30 degrees,I would know the Meridian 

angle | 

Set theRadius on the firſt, to60.degrees,the 
Co-fine of the Suns diſtance from theneereſt 
EquinoChal point on the ſecond, and then on 

-thelines of Tangents, againſt 23 deg. 3o m. 
the Tangent of the Suns greateſt declination 
on the firſt is 20 deg. 38 min, on the ſecond, 
which 1s the Co-tangent of the angle ſought : 
Wherefore the Meridian angle is 69 deg. 22 
minutes, being theComplement of 20 degrees 
38 minutes, to go degrees. 


PROBLEM. XVII. 


TheSuns declination and amplitude givensto find 
the height of the Pole. 


Et theSuns declination given be 14 degr. 
51 min.and hisamplitude 19 deg. 7 min. 
And the Poles elevation demanded. 

Set 19 degr.7 min. the amplitude on the 
firſt,to 14 deg.51 min. the declination on the 
ſecond; and then againſt the Radius on the 
firſt, is 51 deg. 3o min. on the ſecond, which 
3s the ſine of the latitude: Wherefore 51 deg. 
30 min.1s the Latitude ſought. 
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PROBLEM. XIX. 


The amplitude of the Sun,and time 0 _ 7s riſing 
being known, J, find thereby his declination. 


Et the Suns amplitude be 33degr.38 min. 

and the time of his riſing be atya clock 10 
minutes 3- by which two things known, I 
. would find the declination of the Sun. Here 
firſt convert the 4 hours 10 minutes into de- 
grees and minutes,and they make 62 degr.30 
minutes. 

Now ſet the 62 degr. 30 min. the time of 
Sun-rifing converted into degrees on the firit 
to 56 deg. 22 min. the Co-fine of the ampli- 
tude on the fecond:and then againſt the Ra- 
dius on the firſt,is 69 degr. 50 min.on the ſe- 
cond,the Co- fine of the declination: Where- 
by it followeth that 20 deg.1o min.1s the de- 
clination deſired. 


PROBLEM. d.0.06 


Having the elevation of the Pole, and the Suns 
amplitude, to find his declination.” 


Et theElevation ofthePole bes idepr. 30 

min.and the Suns amplitude 19 deg.7 m. 
By which two things given,the declination 1s 
required. 


H 4 Set 
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Set the Radiuson the firſt,tor9 deg.7 min. 
the Suns amplitude on the fecond,and then a- 
gainl(t 51deg.30 min.the fine of the elevation 
on the fir{t,is 14 deg.51 min. the fine of the 
declination upon theſecond : The thing de- 
fired. | 


PROBLEM. XXL 


Having the hour of the day,the Suns altitude and 
declination ; to find the Azinnith. 


Et the Suns altitude be 25 degr. 56 min. 

whoſe Complement is 64 deg. 4 min. his 
declination 11 deg.30 min.whereofrhe Com- 
plement1s 78 deg. 3o min. The hour of the 
day,7 hours 56 minutes fore noon, which time 
15 diſtant from noon 4 hours 4 minutes. This 
time converted into degrees, giveth 61 de- 
grees. Now by theſe things known, the Azi- 
muth 1s delired to be found. 

Set 64 degrees 4 minutes, the Co-fine of 
the Suns altitude on the firſt, to 61 degrees, 
the Suns diſtance from theMeridian on the ſe- 
cond:and then againft 78 degrees 3o minutes 
the Co-fine of the declination on the firſt. 1s 
72 degrees 22 minutes on the ſecond; So 
much 1s the Suns Azimuth from the South 
Eaſtwards. 
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PROBLEM. XXI. 


The Suns declination,altitude,and azimuth being 
known, to find the hour of the day. 


Uppole the Suns declination be 11 degr. 

3o mn. his altitude 25 deg. 56 min. and 
the Azimuth 72 deg. 22 min. Hereby to find 
the hour of the day. 

Set 78 deg. 3o min. on the firſt, (which is 
the Complement of the declination) to 64 
deg.4 min. on the ſecond, which 1s the Com- 
plement of the Altitude; and then againſt 72 
deg. 22 min. the Azimuth on the firſt, 1s 61 
degr. on the ſecond. This 51 degrees conver- 
ted into time,giveth 4 hours 4 minutes, which 
taken from 12 hours, the Remain 1s 7 hours 
56 minutes before noon, the time of the day 
required. 


PROBLEM. X XIII. 


The altitude of the Equator, and the Suns, or 4 
Stars declination being eiven+to find the angle 
of the Meridian with the Horizon. 


Et the altitude of the Equator be 51 de- 
grees 30 minutes, and the dechnation 22 
degrees. And the angle of the Meridian with 


the Horizon ſought for. 
Set 
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Set 68 degrees, the Co-fine of the declin- 
tion on the firſt,tothe Radius on the ſecond, 
and then againſt 51 deg. 3o min. the Co-fine 

_ of the Equators altitude, on the firſt,is 57 de. 
grees 34 minutes on the ſecond : So much is 
the angle of the Meridian (or circle of Decli- 


_ nation) with the Hor1zon. 


: —_ 


CHAP. IX 
The Uſe of the double Scales in Geography. 
PROBLEM. I. 


Two places lying without the EquinoFial, and 
having both one Latitude; differing onely in 
Longitude, being propounded : to find their 


Diſtance. 


Uppoſe there be two places, lying both 
in the Latitude of 48 deg.20 min.differ- 
ing only in Longitude 16 degrees,asdo 


> Paris in France, and Vienna 1n Auſtria, 
whoſe diſtanceis deſired. . 

.Set the Radwsonthe firſt,to41 degrees 40. 
minntes,the Co-fine of the Latitude on the ſe- 
cond;and then againſt 16 degrees on the firſt, 
the difference of Longitude,is 10 degrees 36 
minutes, which in miles makes 636 : So much 


15 the diſtance between the two places. 
PRO-|I- 
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PROBLEM. II. 


The places being propounded,which differ in Lon- 


gitude, the one lying under the Equinodial and 
the other having Latitude;to find their diſtance 


in miles, 


] Et two places be propounded,the one ly- 
,Ing under theEquinoCtial, baving313 deg. 
of Longitude.,and the other lying in the Lati- 
tude of 32 deg.42 min.and 1n the Longitude 
of 323 degrees,they diftering in Longitude 10 
degrees, | would know their diſtance. 

Set the Radiuson the firſt, to 80 degreeson 
the ſecond, the Co-fine of the difference of 
Longitude 3 and thenagainſt 57 deg. 18 min. 


| the Co-fine of theone places Latitude onthe 


firſt, is 55 deg. 58 min. the Co-fine of the di- 
ſtance in degrees z the Complement of this 
55 deg. 52 min. to 90.18 34 deg. 2 min.which 
converted into Engliſh nules, giveth 2042 


miles: So much 1s the diſtance between the 


two placcs. 
PROBLEM. IIL 


Two places having ſeveral Latitudes towards one 
| Pole, and differing in Longitude ;, to find 
their diſtance. E.. 
Et London & Jeruſalem be two places pro- 
pounded,betwixt which thediſtanceisre- 
quired ; 
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quired: The Latitude of Loxdonis 51 degrees 
30 minutes,the Latitude of Fernſalez2 is 32 de- 
grees;and ther difference jn Longitude 1s 47 
degrees. Now to find their diſtance. 

x Set the Radius on the firſt,to 43 degrees 
the Co-fine of the difference of Longitude on 
the ſecond;zand then on thelines of Tangents 
againſt the Co-tangent of the greater Lati- 
tude,38 degrees, 30 min. 1s 28 deg.28 min.on 
the ſecond;the fourth term. This fourth term, 
28 deg.28 min. taken out of the Complement 
of the leſſer Latitude, that 1s here, out of 58 
deg. the Remain 1s 29 deg. 32 min. Then, 

2 Set 28 deg.28 min.the fourth term found, 
to that Remam,29 deg.82 min.on the ſecond, 
and then againſt theCo-fine of the greaterLa- 
_ ritude, 272. 38 deg. 3o min.is the fine 39 deg. 
14 min.the diſtance ſought for in degrees ofa 
great Circle, which converted into miles, 
makes 2354 mlles, the diſtance between Lon- 
don and Jeruſalem. 


PROBLEM. IV. 


Twoplaces, one having North Latitude, and the 
other South Latitude, and differing in Tongi- 
tude, to find their diſtance. 

QUeroſ the one place bein 50 degrees of 


North Latitude,and the other in 32 degr. 
25 ml. 
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25 min.of South Latitude,and their difference 
in their Longitude 70 degrees, and betwixt 
theſe two ſuch places, the diſtance is deſired. 
To reſolve this demand : 

x Set the Radws on the firſt,to 20 degrees 
the Co-fine of the difference of Longitude on 
the ſecond 3 and then againſt 5o degrees, the 
Tangent of the greater Latitude,is the Tan- 
gent 16 degrees I minute.a fourth term. This 


«fourth term, 16 degrees 1 minute, take from 


57 degrees 35 minutes, the Complement of 
the leſſer Latitude, and the Remain 1s 4.1 de- 
grees 34 minutes, for a fifth term.Now then: 
2 Set 73 degrees 59 minutes the Comple- 
ment of 15 degrees 1 minute, the fourth term, 
to 48 degrees 26 minutes, the Complement, 
of that 41 degrees 24 minutes, the fifth termz 
and then againſt the ſine,the greater Latitude 
50 degrees on the firſt, is the fine 36 degrees 
36 minutes, whoſe Co-fine 73 degrees 24 mi- 
nutes,is the diſtance 1n degrees by a great Cir- 
cle. This53 deg. 24 min. being turned into 
miles, by multiplying by 60, maketh 3204 
miles, and in leagues 1068 : So much 1s the 
diſtance fought for between the two places. 


CHAP. 
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. CHAP. X. 
Of plam right lined Triangles, 


PROBLEM. I. 
In aplain right lined Triangle, right angled, the 


three angles being known, and one ſide; tofind , 


either of the other ſides. 


N the Triangle annexed ABD. let the an- 
gle at Abe a right angle, or go degrees 
the angle at D. 43 deg. 20nun. and the an- 
gle at B. 46 deg.40 min.and the ſide A B 230 
yards;and let the ſide A Dbe the ſideſought. 
The Reſolution of this Problem upon the 
Inſtrument is by this Analogie : 
As the Sine of the Angle oppoſite to the 
ſide known, 
Is to the Sine of the Angle oppoſite to the 
fide required: 
So is the fide known. 
to the ſide ſought. 
And therefore in this Example it is, 
As the {ine 43 deg. 20 min.the angle at D 
oppoſite to A B the fide known, is to the fine 
of the angle at B, 46 deg.4o min.which is the 


angle oppoſite to the fide fought AD: Sos | 


the 
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the length of the known {ide AB 230 yards, 
to:242 yards & very near three quarters ofa 
yard, the length of the fide A D, which was 
required. Wherefore, 

' Upon the lines of ſines,Set the ſine 43 deg. 
20 min. on the firſt, (the angle at D. oppoſite 
to the ſide given.)To the {ine 46 deg.4o0 min. 
on the ſecond, (whichis the fine of the angle 
oppoſite to the fide required.)And then upon 
the lines of Numbers, againſt 23c,the length 
in yards of the known ſide on that firſt,is 24.3 
and three quarters very neer- So then the 
length of the f1de A D,which is ſought:1s 24.3 
yards, and very near three quarters. 

For further illuſtration hereof ; Suppoſe 
you were ſtanding at A,and would know how 
far 1t 1s from you to ſome notable mark,. as 
to D. Here firſt ere ſome Mathematical In- 
ſtrument, as the T heod2lit,or ſome other at A, 
the place of your ſtanding; and by help there- 
of,let a mark be ſet up fide-wayes, (which way 
the ground will be left for the purpoſe) as at 
B, in aline making right anglcs with the viſual 
line from you at A to D; this done, meaſure 
from A to your mark B,and find it 230 yards. 
Then place your Inſtrument at B,and obſerve 


the angle there as A B D,which find 46 deg. 


40 1n. this angle had,& the other at B being a 


_ right angle, theangle at the mark D muſt needs 


be 
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be 43 deg. 20 min.being the Complement of 
the angle obſerved at B to go degrees: Theſe 
things had, the work by my Inſtrument is the 
ſame, as 1s afore ſhewed. For, | 

Set 43 deg. 20 min. on the firſt,to 46 deg. 
40 min.on the ſecond;and then upon the lines 
of Numbers,againſt the meaſured length 2 30 
on the firſt, 1s 243,7 & better on the ſecond: 
So then the diſtance from you to the mark is 
243 yards, and ſomething better than ſeven 
tenths of a yard, which 1s very near 3 quar- 


ters. If you pleaſe to work this Example by 


the Tables of Logarithms, you ſhall find the 
work ofthe Inſtrument to agree moſt notably 
with that of the Tables. 

I might have placed the Problems of right 
lined Triangles after thoſe of Spherical ; for 
thattheſe require to be reſolved by the lines of 
Sines, Tangents and Numbers together, where- 
as thoſe of Spherical Triangles are reſolved 
only by lines of Sines and Tangents alone,and 
' therefore require the more variety : but the 

dod&rine of plain Triangles being uſially firſt 
taught, I have therefore far{t placed it 3 and 
the rather, becauſe by theſe Problems of right 
lined Triangles,you may ſee the way to work 
with both the lines of Numbers, Sines, and 
Tangents altogether,in any caſe whatſoever. 
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PROBLEM. II. 


In a plain right lined Triangle oblique angled, the 
three angles and one ſide being known, to find 
either of the other ſides. 


I N the Triangle CBD. let the obtuſe angle 


_ -} at Cber12 deg.omin.theangleatD be 43 


deg. 20. min. and the angle at B 14 degr. 40 
min.and let the known fide beC D 1co pole, 


| and let the fide CB be the fide ſought. 


The Analogy for reſolution of the preſent 
Problem.is the ſame as in the former, where- 
fore it is ; 

As 14 deg. 40 min. the angle oppoſite to 

theſide known, 

Is to 43 deg. 20 min. the angle oppoſite to 

the fide fought 3 
So 1s 100, the length of the fide known, 
To 271 the length of that ſide fought. 
Therefore, upon the lines of Sines, Set the 


ſine 14 deg. 40 min. on the firſt,to 43 deg.20 


min. the fine of the angle oppoſite to the ſide 
required on the ſecond ; and thenupon the 
lines of Numbers, againſt 1co on the firſt, is 
271 on the ſecond : So much is the length of 

that fideſought. Fora further Yluſtration : 
* Suppoſe you were ſtanding at C, and deſt- 
red to know how far it is from vou wo 
[ y 
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by reaſon of ſome impediment, as a pond, a 
wall.,a hedge, or forme other thing, you cannot 
point out your ſecond ſtation at right angles 
with the viſual line from C to B,but are inide- 
ced to work by an angle greater than a right 
angle 3 wherefore at C obſerve an angle, as 
BC Dof122 degrees,and meaſure along from 
C to D 1co poke, and at D obſerve the angle 
CD B 43 deg.20 min. Thele two anples had, 
add them together,and they make 165 deyr, 
20 min.which taken fromi8o degrees, leaveth 
14 deg.40 min. for the angle at B. (For inall 
Triangles,if any two of the angles be known, 
the third 1s alſo known, for it is evermore the | 
Complement of them both to 180 degrees.) | 
Theſe things thas had, the Analogy for reſo- | 
lution of the qzere by the lines,is the ſame as | 
before. Therefore, | 
Set the fine 14 deg. 40 min.on the firſt,( the | 
ſine of the angle oppoſite to the fide known) | 
to the fine 43 degr.20min.(the ſine of the an- | 
gle oppoſite to the fide required) on the - 
cond ; and then on the lines of Numbers, a» | 
gainſt 1co,thelength ofthe fide known on the þ 
firſt, 1s 271 on the ſecond : Therefore 571 
pole is the length, or diſtance of B, themark 
from your ſtation C, which was defired. 


PRO- 
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PROBLEM. III. 


t 

$ | 

- | T[ftwoſedes of aright line# Triangle,and an Angle 
t oppoſite to one of them ſides being known, to 
$ find the angle oppoſite to the other ſide. 

1 

- 

p, 


Ere the Analogy ſtandeth thus by the 
_ 4 Lines. | 
As that ſide oppoſite to the angle known, 
\ | Is to theotherknown fide; 
1 Solis the known angle, 
| To that angle ſonght. = 
« | Example. In the Triangle B CD, let the 
) | one fide known be thefide CD. 100 yards 3 
- | and the other fide knownbe C B,271 yards; 
s | and letthe angle at B.be known tobe 14 deg. 
'. 4O min. and let the angleat D be ſought. 

@ Upon the lines of Numbers ; Set 100, the 
) | fideCD oppofite tothe knownangleB on the 
- | firſt,to 271 the fide CB gppotite to that angle 
.. | at D ſought for one the ſecond; and then on 
. | the lines of Sines, againſt the tine of the known 
& | angle 14 deg. 40 min. on the firſt, is 43 degr. 
x | 20 min. on the ſecond:So much is the quantt- 
k | ty ofthe angle D,which was ſought. 


I 2 
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PROBLEM. IV. 


Two ſides,and the angle included between them, be. 
ing a right angle, to find the other two angles, 


F yon would find thelefler of the two un- 
RL known angles 3 Then the Analogy is, 

As the greater fide 1s to thelefler, 

So 1s the Radius to the Tangent of the 
leſſer angle. 

Example. In the Triangle A B C, let there 
be known the fide AB 230 yards,and the fide 
AC 142 and three quarters very near,and the 
included angle juſt go degrees;and let the an-_ 
gle B,being the lefler angle, be ſought 3 the 
which to find, 

Upon the lines of Numbers, Set 2 3o, the. 
greater fide known on the firſt,to 143 & three 
quarters, the leſſer fide on the ſecond 3 and 
then upon the lines of Tangents, againſt the 
Radius on the firſt, 1s the Tangent 32 degr. 
© M1n.0n the ſecond : So much 1s the quantt- 
: ty of the leſſer angle,which 1s the angle at; 
and the Complement of that to go, is 58 de- 
- grees:So much is the quantity of the angle C, 
being the greater of the two angles ſought. 

If you wonld find the greater angle firſt, 
of the two unknown angles,then the Analogy 
.1s thus : p | 

$ 
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As the leſſer fide, is to the greater, 

So 1s the Radius, to the Tangent of the 

greater angle. Therefore, 

Upon the lines of Numbers, Set the lefler 
fide known AC, 143 and three quarters on the 
firſt,to the greater fide AB 230 on the ſecond 
and then on the lines of Tangents,againſt the 
Radius on the firſt,is the Tangent 58 degrces 
on the ſecond :So much is the quantity ofthe 
greater angle at C,& the Co-tangent thereof 
1s 32 deg.So much is the quantity of the leſler 
angle. For it is to be noted, that alwayes the 
greater angle 1s oppoſite to the greater fide, 
and theleſler angle is oppoſite tothe leſſer ſide. 


PROBLEM V. 
Ir any oblique angled Triangle, whether obti(ſe 


or acute, having two ſides,and the angle inclu- 
ded between them, to find the other angles. 


| fa the Triangle BCD, let the angle known 
be the obtuſe angle at C 122 degres,& the 
two ſides including that angle, be CB the 
greater (ide,containing 2713 & CD the leſler 
{ide,containing 100,( which ſides may be rec- 
koned poles, yards, feet,inches, or what other 
meaſure you pleaſe) and let the two angles at 
B and D be ſought: 
In this caſe the Analogie will be thus: : 
I 8 \S 
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As the ſum of the two fides known, 

[s to the difference betwixt the ſame ſides 5 

So is the Tangent of the half ſum of the two 

angles ſought, 

To the Tangent of the half of their diffe- 

rence. 

Here the two ſides including the known an- 
gle: are 100 and 271,which added together, 
their ſum 1s 371, for the firſt number in the 
rule of Proportion. Next take the leſſer ſide 
100,from 271 the greater fide, and the Re-_ 
mainder 1s 171, this is the difference between 

the ſides, and 1s the ſecond number in the rule: 
And then take the known angle 122 degrees 
from 180 degrees, or two right angles, and 
the Remainder is 58 degrees: So much is the 
quantity of both the other two-angles at B 8 
C, whereof the half is 29 degrees, this half 
ſum 1s thethird number 1n the rule of Propor- 
tion: Theſe things had,then according to the 
Rule 1£ 15 thus: 

As 37115sto-171,S0 1s the Tangent 29 deg. 

To the Tangent 14 dep. 20 min, Therefore, 

Upon the lines of Numbers, S«t 371 the 
{um of the two containing fideson the firſt,to 
171 the difference of the ſame ſides on the ſe- 
cond 3 and then upon the lines of Tangents, 
againſt 29 degrecs, the half fimof the two 
angles fonght on the firſt, is the —__ is 
eg, 


TRIGONOMETRY 127 


deg. 20 min. on the ſecond. This 14 degr. 20 
min.thus found.js the half of the difference of 
two angles ſought 3 therefore, To 29 degr.the 
half ſum of the angles ſought, add this 14 deg. 
. 20 min.& the ſum 1s 43 degr.20 min.So much 
s the quantity of the angle art D, the grea- 
ter of the two angles ſoughtzand this 14 deg. 
20 min. taken out of that 29 degr.o min. the 
Remainder is 14 deg. 40 min. So much is the 
anzle B, thelefler of the two angles ſought. 


PROBLEM. VL 


I any right lined Triangle,whether right angled 
or oblique angled, any two ſides being known, 
with the angle included between them, to find 
the third ſide. 


N the oblique angled Triangle CBD, Sup- 
poſe you have the twoſides given CD ro00 
yards, and CB 271 yards, and the angle C 
included betwixt them 122 degr.and you re- 
quire to know the {ide DB oppoſite to the ob- 
tuſe angle C. Here ſir{t you muſt by the laſt 
| Problem find out the two angles unknown, 
and then having the three angles and two ſides 
known , you may by the angles and on 
the ſides find the third (de, according to the 
ſecond Problem : As fuppoſe you would 
chaole the ſide CD 100,and thereby m_ to 
I 4 nd 
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find the fide D B. Then the proportion will 
ſtand thus : 

As 14 deg.4o min.the ſine of the angle op- 

polite to the choſen ſide, 

Is to 58 deg. the Complement of 122 deg, 

the angle C oppoſite to the ſide fought : 

So is 1co,the length ofthe choſen fide CD, 

To 335, the length of that fide D B,which 

15 required. 

Therefore upon the lines of Sines, Set 14. 
deg.4o min. the fine of the angle appoſite to 
the choſen fide on the firſt,to the ſine 58 deg. 
3þe Complement of 122 deg.to 180;and then 
upon the lines of Numbers, againſt 100, the 
length of the ſide choſen on the firſt,is 335 on 
the ſecond:So many yards is thelength of-the 
fideD B, which was required. 

Again-Suppole 1n the right angled Triangle 
B A C, right angled at A you have the two 
ſides A B230,and the fide AC 143 and near 
three quarters,and the included angle go de- 
grees. Then to find the other two angles, work 
as 1n the laſt Problem thus:Add the two ſides 
together,230 and 143 and three quarters,and 
the ſum1$ 373 and three quarters, for the firſt 
number. Then take the lefler fide, 143 and 
three quarters,out of 320 the greater ſide,and 
the Remainder 1s 86, and one fourth for the 
fecond number, and the angle A is the third 

number 
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number in the rule of Proportion. Therefore, 

Set 373 and three fourths, the ſum of the 
ſides on the firſt, to 86 and one fourth, their 
difference on the ſecond, and then againſtthe 
Tang. 45 deg. the half ſum of the two angles 
ſought on the firſt, 1stheTang. 13 deg.on the 
ſecond,theſe deg. added to the 45 deg* and 
the ſum is 58 deg, for the greateſt of the two 
angles ſought:And taken from 4.5 deg.leaveth 
32 deg. for the leſſer of them two angles. 

The angles thus had, to find the third fide 
CB. Set 32 deg.on the firſt, to 90 on the ſe- 
cond,and then againſt 143 and three fourths 
on the firſt,(the fide'choſen to work by )is271 
on the ſecond : So much 1s the length of the 
fide C B, which is required. 

Or elſe, making uſe of the {ide AB, Set the 
line 58 deg.to 903 and then on the lines of 
numbers, againſt 320 on the firſt, is 271 on 
the ſecond : The length of the ſide ſought,as 
before, 


PROBLEM. VIL 


Ina right lined Triangle, the three ſides only be- 
ing known ; to find the Perpendicular , and 
thereby the three angles. 


Et the greateſt of the three ſides of your 
Triangle be taken for the Baſe, for ſo the 
Perpen- 
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Perpendicular will fall within the Triangle; 
then take the ſam ofthe two fides by adding 
them together, and alſo their difference, by 
ſubſtracting thelefler from the greater - As in 
the Triangle C B D,makeD B the Baſe,being 
the longer fide 335 foot, and the other two 
fides be C D 100, and CB 271, thefe two 
fides added together make 371,and the leſſer 
being ſubſtrafted from thegreater,their ditie- 
_ is 171. Theſe had, the Proportion is 
cnus ;: | 
As the Baſe D B 335, 
15 to the ſumof the two fides 371, 
So is the difference of the two ſides 171, 
to a fourth ſum. Therefore, 

Upon the lines of Numbers onely,Set 335, 
the length of the Baſe on the firſt, to 371 the 
ſum of the fides on the ſecond 3 and then a- 
gainfſt 171, the difference of the ſides on the 
{irſt, is 189.4. on the ſecond;this 189.4 taken 
out from the Baſe 335,0, and the Remainder 
Is 145, 6 the half whereof 1s 72, 8 : So many 
foot meaſured in the line D B, from D to- 
wardsB,(becauſe the angle at D is the great- 
eſt of the two angles at the Baſe) will reach 
to E, the point where the Perpendicular C E 
will cut the Baſe D B. By which Perpendicu: 
lar, the Triangle CD B, 1s divided into two 
_ right angled Triangles, DEC and C ef 
whic 


TRIGONOMETRY. 131 


which being done, all the other angles may be 
found by the third Problem of this Chapter: 
For here you have two ſides D C 100, and 
DE 72.8,and the right angle DEC oppoſite 
to the ſide D C. Therefore by that third Pro- 
blem, to find the angle E C D. 

Set 100, the ſide oppoſite to the angle 
known on the fir{t,t072,8 the ſide oppoſite to 
the angle fought on the ſecond ; and thenon 
the lines of f{inesagainſt 90 degr. the angle 
known is 46 degr.40 minutes. So much 1s the 
quantity of the angleE C D., and its Comple- 
ment to 9018 43'deg.20 min.for the quantity 
of the angle C D E. Thus have you the three 
angles of the right angled Triangle D E * 
And for the length of the Perpendicular, itis 
thus attained untoby the firſt Problem. For, 

Set 46 deg.4o min. the-quantity of the an- 
gle C, oppoſite to the known {ide E Donthe 
firſt, to 43 deg. 20 min.the angle D oppoſite 
to the Perpendicular EC: and then on the 
lines of Numbers, againſt 72, 8 the length of 
theſide known on the firſt,is 68,5 and ſome- 
thing more: So much 1s the length of thePer- 
pendicular E C,which was required, - | 

Inlike manner,as the Angles and Perpendi- 
cular in this right angled Triangle are found 
even ſo are found the Angles in that other 

right angled Triangle C E B on the other _ 
| TR | Q, 
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of the Perpendicular 3 for you ſhall find the 
angle E B C 14 deg. 4omin.the angle BCE 
75 deg. 20 min. And in concluſion, you ſhall 
find that the two angles at C, made by the 
Perpendicular, namely E C D and ECB will 
make juſt 122degrees,which was the quantity 
of the obtuſe angleat C,before the Perpendi- 
cular was drawn. 


PROBLEM. VII. 


In a right angled Triangle, the Angles and the 
Hypothenuſal being given, to find any one of 
the ſides including the right angle. | 


N the right angled Triangle BA C, let the 
angles known be as afore,at C 58 deg.and 
at B 32 deg.and the angle at A a right angle, 
and the Hypothenuſal C B be 271 yards;and 
you would hereby find the fides A C& AB, 
which for to do,the rule is thus by thelineson 
my Scale. 
As the Radius, 1s to the angle oppoſite to 
the ſide ſought 3 
So is the Hypothennfal or fide oppoſite to 
the right angle,to that fide ſought. 
Therefore to find the fide A C. 
Set the Radius on the firſt,to 32 deg.on th 
ſecond,which is the angle oppoſite to the ſide | 


ſought 3 and then, on the lines of Numbers, 
againſt 
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againſt271 the ſide known on the firſt is 143 


and three quarters very near on the ſecond:So 
many foot 1s the length of the fide A C. 
and for the fide A B. 

Set the Radius on the firſt to58 deg.on the 
ſecond, (which is the angle oppoſite to A, B, 
the ſide ſought3)and then on the lines of Num- 
bers,againſt 271 the Hypothenuſal on the firſt 
230 on the ſecond:So many foot is the length. 
of the fide AB. F > 

Now for your further inſtruftion;Let it be 
ſuppoſed,that A B is the altitude of ſome bo- 
dy,as a Tree,a Turret, a Steeple, or the like, 
which you would know,& can come no nea- 
rer to1t thanat C; therefore at C take the 
angle of altitude B C A 58 degrees,and then 
the angle at B the top of the altitude,made by 
the viſual line C B,and the altitude A B will 
be 32 deg. being the Complement of the ob- 
ſerved angle to go deg. for the altitude is ſup-. 
poſed to ſtand perpendicular, and to make a 
right angle at the baſe A. Then from C,mea- 
ſure backwards1n a right line 10a yardstoD, 
and there obſerve the angle of altitnde BDA, 
and find it 43 deg, 20 min. Theſe two angles 
thus obſerved keep,and take the firſt obſerved 
angle at C 58 deg.out of 180 deg. & the Re- 
mainder is 122 deg. which 1s the quantity of 
the obtuſe angle BCD made by the ſtationary 


hne 
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line E D, and the viſual line C B. This angle 
of 122 deg.& the angle obſerved atD43 deg, 
20 min.add together and they make 165 deg, 
20 min.which taken from 180 degr. the Re. 
mainder is 14 degr. 40 min. So much is the 
angleatB,the top madeby the two viſual lines 
CB and DB. Thus having attained the three 
angles of a Triangle C BD, and one ſide be. 
ing the ſtationary diſtance, you may find the 
ſide or Hypothenufal CB,by the ſecond Pro- 
blem,and with theHypothenuſal,the altitude 
by this Problem. ORR. 
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CHAP. XI, 


Of Trigonometrie, ſhewing the uſe of the double 
Scale, of Numbers , Sines and Tangents, in 
the reſolution of Triangles, either plain or 
ſpherical. | 


PROBLEM. I. 


The two ſedes of a recFangle Triangle being given 
to find the Baſe,which 3s the ſide oppoſtie to the 
right anele. I 


gram,Let the fide AC be 27 deg,45 min. 
and the {ide CB 11 deg.30 min.be given, 
and the baſe A B required, T2 

For reſolution of this qzere, ſay thus : 

As the Radius is to the Co-fine of oneof 
the given ſides; So is the Co-fine ofthe other 
given fidetotheCo-fine ofthe baſe. Therefore, 

Set the Radius on the firſt,to 62 deg.6 min. 
the Co-fſine of the one ſide given,viz.of A C 
27 deg. 54 min. on the ſecond ; and then a- 
gainſt the Co-fine ofB C, 11 degr. 3o min. 
which is 70 deg.30 min. on the firſt,is 60 _ 

the 


T: the Triangle ABC of the annexedDia- 
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the Co-fine of the ſide or baſe required : So 
then the baſe A B 1s 30 degrees. 


PROBLEM. II. 


The two ſides being given,to find either of the ob- 
lique angles. 
I N the Triangle ABC aforementioned;Let 
A C be given 27 deg. 45 min,and B C11 
deg.3c min.and let the angle A, next the ſide 
A C, be ſought. Say, | 
As theſine of the fidenext the angle ſought, 
is to theRadins; So is the Tangent of the ſide 
oppolite to the angle ſought,to theTangent of 
the ſame angle. Therefore, | 
Set 27 deg.54 min. thefide adjacent tothe 
angle ſought,to:the Radius on the ſecond; 
and then againſt the Tangent of 11 deg. 30 
min. the ſide oppoſite to the angle ſoughton 
the firſt,is the Tangent 23 deg.3o min.on the 
ſecond : So much is the angle at A, that was 
_ EO | 
If the angle ſought for do appear to be a- 
bove 45 deg.as doth the angleB.,and the fides 
lefſe than 45 deg.then the beſt way to findÞ, 
1s by the next Problem to find the baſe, and 
then having the. baſe to find the angle B. 
But if theſide oppoſite tothe angle ſought 
be above 45 degrees, as ſuppoſe the ſides A C 
| were 


— 


ey U> £6 
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were 61 deg,53 min.and CB 54 deg.28 min- 
and the angle A ſought for. Then work thus 

Set the Radiwson the firſt, to the fine of the 
{ide adjacent to the angle ſought, 232. to the 
fineof A C 61 degr. 53 min: on the ſecond 
and then againſt thetangent 54 degr.28 min. 
the {1de oppoſite to the angle ſought on that 
firſt, is 57 degr. 47 min. the Tangent of the 
angle A fought for. Here note, that in exam- 
ples of this kind the angle found is greater 
then45 degrees. 


PROBLEM.IIL.: 


Ore fide, and the oblique angle next unto it being 
groen ; to find the Baſe. 
£2 the fide A C27 degr.54 min. and the 
angle A 23 deg.3o min.be given,and the 
Baſe A B ſought. 
As the Co-fine of the angle given, 
is tothe Radius; 
So 1s the tangent of the ſide given, 
to the tangent of the baſe. Therefore, 
Set 66 deg. 3o min. the Co-line of the an- 
gle given, to the Radius,and then againſtthe 
tangent 27 deg.54 min. on the firlt,is the tan- 
gent 3© deg. on the ſecond, the baſe ſought. 
If the fide given beabove 45 degrees,as were 
the fide A C©,61 deg.53 min.and the angle A. 
L 57 deg 
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57 deg.47 min. thentoyfind the baſe ; Set the 
Radius to 32 degr.13 min.the Co-fine of the 
angle given,and thenagainſtthe tangent ofthe 


fide 6x degr. 53 min. .1is the tangent 74 degr. 
6. min. for the baſe A B. 


PROBLEM.IV. 


The Baſe;and one of the. oblique angles being gi- 
ven 5 to fiad the other oblique angle. 


N theTriangle aforeſaid;Let there begiven 

the Baſe 30 degrees, and the oblique angle 
A 23 deg.zomin.andtheangleB required.Say, 

As the Raduns,is tothe Co-line of the Bale 
So is the Tangent of the angle given, to 
the Cc: tangent ofthe angle required. 
"Therefore, - 

Set the'Radius on the firſt, to-60 degy. the 
Co-fine of the Baſe; and then againſt * 23 dey. 
30 min.the tangent of the angle give, is the 
tangent 20 deg. 38 min. which 1s the'Co-tan- 
gent of the angle B. Wherefore the fa1d angle 
1s £9 deg. 22 min. 

If the angle given be above 45 degrecnhs 
if the angle given be the angle B,and the le(- 
ſer angle A ſought, then, Set the Co-fine of 
A B 60 degrees on the ſecond to the Radius 
and then againſtthe tangent of the given an- 


gle 6 9 degrees 22 minutes on that firſt, 1s 
23 de- 


TRIGONOMETRY. 129 


_ 23 degrees 3o minutes, the Tangent of the 
Angle A. 


PROBLEM. V. 


The Baſe,and one of the oblique angles given : to 
find the ſide next the ſame angle . 


] Z the Baſe A B 3o degr.and the angle A 
23 deg. 30 min.begiven, and let the fide 
AC adjacent to the angle A be required.Say, 
As the Radius, to the Co-fine of the angle 
g1ven 5 

So 1s the tangent of the baſe,to the tangent 
of the ſide ſought. Therefore, 

Set the Radius on the fir{t, to 66 degr. 30 
min. the Co-{ine of the angle given on theſe- 
condzand then againſt the tangent of the baſe 
30 degrees, 1s the tangent of the fide ſought, 
27 deg. 54 nn. 

It the baſe be above 45 degrees: as,Let the 
baſe AB be 74 deg.6 min.and the angle A 57 
deg. 47 nin, and then to find the baſe. . 

Set 33 degr. 13 min. the Co-fine of the an- 
gle given on the firſt, to the Radius on theſe- 
cond:and then againſt the tangent of the baſe 
74 deg. 7 min. on the firſt,is 61 degr. 53 min. 
the ſide A C ſought for.: 
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PROBLEM. VI. 


The Baſe, and one of the oblique angles given : 
to find the ſide oppoſite to the angle given ? 


Et the Baſe AB 3odegrees,and the angle 

A 23 degrees 30 minutes be grven,and let 

the fide C B oppoſite to the ſame angle A be 

ſought. 

As the Radius, to the Sine of the Baſe ; 

So is the Sine of the angle given, to the 

Sine of the fide ſought. Therefore, 

| Set the Radius on the firſt, to 3 o degrees, 

the Sine ofthe Baſe on the ſecond: : and then 

againſt'23 deg, 30 min. on the firſt is 11 degr. 

30 min.on the ſecond.the ſide C B, which was 

ſought for. 


 PROMLCEME viT. 


One frdeand the oblique angle next it being gi- 
ven ; to find the 5s 2 ſide. 


Et the fide A C,27 degr.54 min. and the 
angle A 23 deg. 3o min.be given,and the 
fide B C required. Say, 
As the Radius, to the Sine of the fide 
knownz 

So 1s the tangent ofthe angle known,to the 

tangent of the fide required. Therefore. 
$ct 
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Set the Radius on the firſt, to 27 degr. 54. 
minutes, the ſine of the ſide known; and then 
againſt the tangent of the angle A,23 degrees 
30 min. on the firſt, is the Tangent 11 degr. 
30 minutes for the ſide C B, which was re 


quired. 
© PROBLEM. VIII. 


One fide, and the oblique angle next it being 
known to find the other oblique angle. 


Et the fide A C, 27 degr.54 min.and the 
angle A 23 deg.30 min.be given.and the 


angle B ſought. Say, 


| As the Radius, to the Co-ſine of the fide 


given; 
Sos the Sine of the angle given, to the Co- 
fine of the angle ſought. Therefore, 

Set the Radius on the farſt,to 62 deg.6 min, 
the Co-ſine of 27 degr.54 min.the ſide given 
and then againſt the Sine of the angle given, 
23 deg. Zo min.is the Sine 2c deg.38 min.the 
Complenient of 69 degr. 22 min, theangle B, 
which was required. 


L 3 P R O- 
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PROBLEM. IX. 


One ſide, and the angle oppoſite to it being known; 
to find the Baſe. Fn - 


Et theſ1deB C 11 deg. 3o min. and the 
angle A 23 deg. 3o min. be given,and let 
the Baſe A B be ſonghtfor. Say, 

As the fine of the angle given, to the fine 

of the fide given 5 
So 15 the Radius to theſine ofthe baſe. 
Therefore, 

Set 23 deg. 3o min.the fine of the angle gj- 
ven on the firſt, to 11 deg.zo min. the fine of 
the fide given; and then againſt theRadius on 
the firſt, is the fine Zo deg. on the ſecond. 
Therefore 3o deg. is the baſe ſought for. 


PRO LEM. X. 


Ore fd e,and the angle oppoſrte to 7t being grven 5 
to find the other ſide. 


Et the ſide B C 11 deg. 3omin. and the 
_,angle A 23 deg. 30min. be given,and the 
ſide A C ſought for. Say, 
As the Tangent of the angle given,is to the 
Tangent of the fide given 3 
So is the Radius, to the ſine of the other 


fide. Therefore, 
| Set 


| 
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Set the Tangent of the angle A,23 degr.30 
min.on the firſt, to the Tangent of 11 deg.30 
min. on the ſecond; and then againſt the Ra- 
dinson the firſt,its 27 deg. 54 min. Theſfine of 
the {ide A C, ſought for. 

Sometime it ſo falleth out in this Problem 
and ſome others,by reaſon of a great angleor 
{ide,that the reſolution cannot be readily done 
by the Analogy ſet down ; yet you ſhall ſee 
ready wayes upon the lines to perform the 
ſame, or by other Problems to gain the thing 
ſought. | 


PROBLEM. XI. 


One ſide,and the angle oppoſite to it being known 
to find the other angle. 


Et the fide C B 11deg. 3o min. and the 
angle A 23 deg.30 min. begrven, and the 
angle Bſonght. Say, | 
As the Co-fine of the fide given,to the Co- 
ſine of the angle grven 3 
So is the Radius, to the fine of the angle 
required. Therefore, WE 
Set 78 deg. 3o min. the Co-fine of the fide 
C B given on the firſt, to 66 deg.3o min. the 
Co-fine of A the anglegivenzand then againſt 
the Radius on the fir{t, is 69 deg. 22 min. on 
the ſecond. The fine of the angle ſought. 
L 4 PRO- 
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PROBLEM. XII. 


The Baſe, and one ſide known: tofind the oblique 
angle adjoyning to the ſame ſide. 
Etthe fide A C, 27 degr. 54 min.and the 
Baſe AP 3o degrees, begiven.,and the an- 
gle A ad joyning to the fide given,ſought for. 
ay, 
As the tangent of the Baſe,to the tangent of 
the fide given 3 
So 1s the Radius,to the Co-fine of the angle 
required. Therefore, 

Set the tangent of the Baſe 3o degr.onthe 
firſt,to 27 degr. 54 min. the tangent of A C, 
the ſide given on the ſecond;and then againſt 
the Radius on the firſt,is 66 degr. 30 min. on 
the ſecond, whoſe Co-ſine is 23 degr.30 mn. 
Thefine of the angle A that was ſought. 

When the Baſe and fidebe above 45 degr. 
as, Suppoſe the Baſe AB to be 74 deg. 6 min. 
and the fide A C 61deg.53 min. then ſet the 
tangent of that ſide next the angle ſought,viz 


61 deg: 53 min.on the firſt, to the tangent of 


the Baſe 74 deg. 6 min. on the ſecond ; and 
then againſt the Radiuson thefirſt,is 23 degr- 
-13 min. the Co-fing of the angle A.Aﬀter this 
' . manner, by altering the placing of the terms 
BIVEN, ONE Way of other,any quere may bere- 


folved, | Þ R ()+ 


[ 


al 


Yb anal 
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PROBLEM. XII. 


The Baſe, and one ſide being given ;, to find the 
angle oppoſite to the ſame ſide. 


Et theſide AC, 27 deg. 54 min. and the 
Baſe A B 3o deg.be given,and the angle 
B required. Say, 

As the ſine of the Baſe,to the Radius. 

So is the fine of the ſide given,to the ſine 
of the angle required. 

Set 3o deg. the fine of the Baſe on the firſt, 
to the Radiuson the ſecond;and then againſt 
27 deg. 54 min.the fine of A C the fide given 
on the firſt,is 69 deg.22 min. The ſine of the 
angle B, which was required. 


PROBLEM. XIV. 


The = and one fide being given z to find the 
other ſide. 


Et the fide AC 27 deg. 54 nin. and the 


aſe A B 3odegr. be given,and the ſide 
CB ſought for. Say, | 


As the Co-fine of the ſide given,to the Ra- 
dius 3 So 1s the Co-fine of the Baſe,tothe 
Co-fine of the ſide ſought. Therefore, 

Set 62 deg, 6 min. the Co-fine of the fide 
given,to the Radiugzand then againſt 60 degr 
the 
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the Co-ſine of the Baſe, is 78 deg.3o min. the 
Co-ſine of the fide B C, 11 _ 30 min.that 
was poenivad. | 


PROBLEM: XV. 


The two oblique. _— wy gi ver, to find the 
Baſe. 


Et the angle A be 23 deg. 3o min. and 
the angle B 69. 22 min. be mu and 
let the Baſe A B be ſought. 
As the tangent of one of the angles, isis to 
the Co-tangent of the other angle 3 
So is the Radius, to the Co-fine of the 
Baſe... Therefore, 

Set the tangent of the one angle,as of that 
at A 23 degr. 30min. on the fir{t, to the Co- 
tangent of the other angle,viz.to 20 degr.38 
min.on the ſecond ; and then againſt the Ra- 
dius on the firſt, is 'the fine 60 degrees on the 
ſecond. Which is the Co-fine of 3o degrees, 
the Baſe A B, which was required. 


PROBLEM. XVI. 


The two oblique angles being given; to find ei- 
ther of the ſides. 


Ho the angle A be 23'degr.z30 min.8& the 
angle B 69 deg. 22 M.and let theſide A C 
be ſought. Say, - - As 


T 
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As the fine of one of the angles, is to the 
Co-ſine of the other angle 3 

So is the Radius, to the Co-fine of the ſide 
oppolite to that angle, whoſe Co-ſine 
was taken. Therefore: 

Set the ſine of the angle A 23 deg. 3o min. 
on the firſt, to 20 deg.38 min.the Co-fine of 
the other angle B 69 deg.22 min. Andthen 
againſt the Radius, is 62 degr. 6 min. which 
s the Co-fine of 27 deg. 54 mm.the (ine of 
thefide AC ſought. Having ſhewed the uſe 
ofthe double lines, through all the varieties of 
right angled Spherical Triangles, I come to 
the Oblique. | | | 


In Oblique angled ſpherical 
Triangles 


PROBLEM. XVI. 


Two angles.,and a ſide oppoſite to one of them being 
giver ; to find the ſide oppoſite to the other. 


[ Et the Triangle propoſed be ABE, where- 

in let be given the angle E.38deg.15 -= 
and the ſide A B 30 degrees,and the angle / 
23 deg. 30 minutes,and let the fide B E be 


(ought. Say, 


As 
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As theSine of the angle oppoſite to the ſide 


known,ls to the Sine of the ſame fide, 
So is the Sine of the angle oppofite to the 
fide ſought,to the Sine of that ſame fjde, 
Therefore, | 
Set 38 deg. 15 min.the fine of the angle E, 
to theSine of the fidegiven Zo deg. (vis.A B) 
And then againſt 23:degr. 3o min.the Sine of 
the other angle A on the firſt, is 18 degr. 47 
min. TheSine of B E,thefide ſought. 


PROBLEM. XVIIL 


Two fides,and an angle o poſe fo one of them be. 
ing known 5 to find the angle oppoſite to the 
other of them. 


N the Triangle A BE, let the ſide AB be 

3odeg. the angle E 38 degr. 15 min. and 

the fide BE 18 deg.47 min, and let the angle 

A,which is the angle oppoſite to the fide BE. 
be ſought. Say, 

As the Sineof the fide oppoſite to the angle 

ven,is tothe Sine of the ſame angle; 
So 1s theSine of the fide oppofite to thean- 
- gle ſought, to the Sine of that ſame angle 
Therefore, 
Set 30 degrees,theſide A B on thefirſt, to 
38 deg.15 min. theSine of its oppoſite angle 


on the ſecond;and then againſt18deg.47 min. 
the 
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the fine of BE the other fide, is 23 degr. 30 
min. the fine of A its oppofite angle, which 1s 
the thing that was to be ſought. 


PROBLEM. XIX. 


1wo ſides,and the angle included between then 
being known 3 to find the other ſide oppoſite to 
that angle. 


] N the Triangle A B E.let the fides A B30 
| J degandAE, 42deg. 51 min. with the an- 
gle Aincluded between them, be given, and 
the fide B Erequired. 
Here firſt a Perpendicular muſt be ſuppoſed 
to be ler fall from the unknown angleB,tothe 
| fide AE oppoſite tothatangle,& now to find 
on what part of the fide A E it willfall. Say, 

As the Radius,to the Co-fine of the inclu- 

__ dedangle A; 

So is the Tangent of A B, to the Tangent 

' of AC. Therefore, 

Set theRadius on the firſt,to66deg.3o min: 
the Co-ſine of the included angle A:and then 
againſt the Tangent of A B 3o degrees the 
leſſer fide,is 27 degrees 54 minutes, the Tan- 
gent of the diſtance from A to C,on the fide 
AE; therefore C is the point whereon the 
Perpendicular will fall. Thisdiſtance A C 27 
deg.47 min.deduct out of the whole fide AE 

| 42 deg. 
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42 deg.z1 min.And the Remainderis14 deg, 
57 min. Thenſay, : m 
As the Co-fine of A C,the diſtance found, 
Is to the Co-fine of C E,the Remainder; 


So is the Co-fine of A B, the lefler f1de, to | 


the Co-fine of B E,the fide required. 
| Therefore. : | 
Set 62 dg. 6 min. the Co-tine of A C, the 
diſtance found, 75 degr. 3 min. the Co-fine 
of CE,the Remainder 3 and then againſt 66 
degrees,the Co-fine of the fide A Bus 71 dep, 
13 mit1.the Co-fine of B E, 18 deg. 47 mim. 
the ſide required. 
| Itis:to beobſerved that 1n oblique angled 
Triangles, when the terms propounded are 
two fides and oneangle,or two angles & one 
fide, and yet not reſolveable by the two laſt 
Problems before thissThat then a Perpendicu- 
lar isto be let fall, ror ſuppoſed to belet fall, 
fromone of the unknown angles, to the fide 
oppotite theretozand fo of the oblique angled 


Triangle given,tomake two right angled Tri- - 


angles. Which being done, all the parts of 
ſuch a Sphericial Triangle, may be found out 
by the former Problems of right angled Tri- 
aigles. This perpendicular will ſometime fall 


within: the Triangle, and that is-when the an- 


gles'at the ends of the fide whereon the Per- 
pendicullar fals,are both of one kind.that is to 
| , ſay, 


. = 


_—___c-._kc-—c— x 
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fy,both acutc,or both obtuſe 3.as in the Tri. 
angle A B E. And ſometime this perpendicu- 
lar fals without the Triangle,and that is, when 
the angles at the ends of the fide whereon it 


 fals,are of differing kinds;that is,one acute,8& 


the other obtuſe, as in the Triangle ADB, 
where thePerpendicular B C falls on the fide 
AD.it being prolonged, as it myſt always be 
in thoſe caſes. | 4 2025 


PROBLEM. XX. 


Two ſides with the angleincluded between then, 
being given . to find either of the other angles. 
Erttthe fides AB 3o degr.and AF 42 degr. 
2 51 min-witttthe angle A'23 degr.zommn. 
be given, and the angle E fought. . + 
As in the laſt Problem,ſo here a Perpendi- 
cular myſt be ler fall on the y_ fide AE, 
from its oppoſite angle B,and1o of theoblique 
angled Triangle,make two reCtangledTrian- 
gles. ThisPerpendicular,as afore was ſhewed, 
is thus found :'* Set the Radius to'66 degr.20 
min. the Co-ſine of the included angle 3 and' 
then againſt the Tangent of 3o deg. the fur- 
ther ſide, 1s the Tangent 27 deg. 54 min. So 
much 15 the part of the fide A E, betwixt A 
and the point C,where the Perdendicular fal- 
leth. Now if 27 degr. 54 min. be taken from 
42 deg. 


% 


» 
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42 deg.z1 min.the Remain 1s x4 deg, 57 min: 
for the fide of the refangled Triangle B CE. 
Now to find the angleE.the Analogie is thus, 

As the fine of the fideC E.is to the ſine of 
the fide AC; So is the Tangent of the angle 
incladed, to theTangent of the angle ſought, 

And therefore. 

Set the fine of CE, 14 deg. 57 min.onethe 
firſt, to the fine of A C, 27 degr. 54 min.the 
part found; and then againſt the Tangent of 
A, 23 deg.30 min.1s the tangent 38 degpr. 15 
min.the Angle E that was ſought. 

Otherwiſe,having let fall the Perpendicu- 
lar:and having found C E,14 deg.57 min. to- 

ether with the Baſe 18 degr.47 min. then to 
find E, work as by the 12 Problem of re&an- 
gled Spherical Triangles.in this manner. 
Set the Tangent of the Baſe, 18 degr. 47 
min. to the Tangent of that part of the fide 
CE 314 degr. 57 min. And then againſt the 
Radiuson the firſt.is 38 degr. 15 min. the fine 
of the angle E,as before. In this manner may 
any of the other terms be alſo found out, by 
one or other of thoſe Problems. 


PR O- 
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PROBLEM. XXL. 


Tivo ſides,and one angle next to the fade ſought be- 
y  Trg given ; to find the Jame fi zde. 


Et the ſides AB 3odegr. and BE 18 degr. 
57 min.and the angle A 23 deg.3ominbe 
given and the {ide AE required. Here firſtlet 

Hall the perpendicular B C, and fay, 

As. 60 deg.'the Co-fine of AB, is to 71 deg. 
[13 min. the Co-fine of B E, 3 dege- 47 
mn. 

: ::So 1s the Co-ſine of AC 27 FRuL 54 min. 

-:1797%. 62 deg. 6 min. to 75 degr.3 min. the 

Co-ſine of C E. Therefore, 

11 Set-60 deg. the Co-fine of AB, to 71 degr. 

19 min. the Co-fine of B E ;and then againſt 

62 deg. 6 min. the Co-fine of AC, is 14 degr. 

gi 'tnhn: the Co-fine of CE. wherefore CE. 

s 14 degr. 57min. which added toA C 27 

r.' 54 min. makes 42 degr.51 min, for the 


fide AE, wich was lought::: 
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PROBLEM. XXI. 


Two ſides, and an angle adjacent to one of them 
being given , to find the angle included be- 
tween the ſame ſide s. 


' Ext the fides given be AB, 30 degrees,and 

B E 18 degr. 47 min. with the angle A 
23 deg.30 min. and let the obtuſe angle Bin- 
cluded betwixt the two fides,B A,and B E,be 
required : To reſolve this demand, Say, 

1 As the Radius, to the Co-fine of AB; 

Sos the Tangent of the angle A,to-the | 
| Tangent ofaBc. 

2 As the tangent of B E, to the Tangent 

of A B; So 1s the Co-fine of a Bc, tothe 
Co-fine of c Be. Therefore, 

1 Set the Radius, to 66 degrees,the Co-fine 
of A B,and thenagainſt the Tangent of A 23 
degr. 30 min. is the Tangent 69 degr.22 min. 
theangle a Bc,made by letting fall the perpen- 
dicular, and 1s part of the angle a B e fought. 
Now to find the Remainder. 

x Set 18 degr. 47 min. the Tangent of B E 
| on the firſt,to the Tangent of AB 3o degrees, 
_ and then againſt the Co-ſine of a B c,whichis 
20 deg.38 min.1s 36 deg.46 min.whoſe Com- 
plement 48 degr. 14 min. 1s the angle c B 6 
whic 
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-- which added to 69 degr.22 min. makes 122 
-deg.36 min. the angle ABE,whichis the thing 


required. 


PROBLEM XKXIIL 


Two angles,with the fide lying betwixt theme being 
known 5, to find either of the other ſides. 


I Et-be given the angles A 23 degr.30 min. 
and B'122 degr.36 min. and thefide AB 
20 degrees,& let the fide BE be required. In 
which caſe having let fall the perpendicular 
B C, and found the angle c B e. Say, 

As the Co-ſine of c C e, is to the Co-fine 

ofaBcs 

Sois the Tangent of A B, To the Tangent 

of BE. Therefore, 

Set-36 degr. 46 min.the Co-fine of thean- 
ole c B eo the firſt,to the Co-ſine of the an- 
gle a B czand then againſt 3o degrees,thetan- 
gent of theſide given, is the tangent 18 deg. 
47 min. the ſide BE, which was required. 


PROBLEM. XXIV. 


Two angles with the fides lying betwixt them being 
giver,to find the third angle. 


ES theangle A 23 deg.zomin.and the an- 
gle B 122 degr,30 min.with the _ B 
30 de- 
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30 degrers. be giver,arid the third angle at E, 
requred. 44 it /. TENNIS Ok 
Having let Fall the Paguadlcntar ad found 
the angles a B c, and c Be. Then fay, 
As thedSihe of a B'c;/is!to the'Sitie of c B E, 
So the Co-fine of A, the angle given,to 
the Co-lineof E, the angle fought, 
"Therefore, © 
Sex; -69:4eg-22 IN. the Sine of a,Bcjon the 
; firſt 16d 5 Hegr. 14min.:the Sine, 0B e on the 
 fecontipandithen againſt the Co-line. of A,56 
.degi20:min, on the firſt, -s.51 degr., 45, min. 
the Co-fige of 'the angle E.. Wherefore E is 


38-degorg min. - 5 4 61 0 - pts 
ng of ROBELEM.. XRV. 


tlic! 


Two. angles, and a fre Hd 4 fte-to'o#t 0 'Feben 


” befs SER). "fo Un the J. aladary both 
"the mg OO 213 fIOD d 5 Jt 
61201010)" 05 Timeng IEAS 5; 


. Erthe:angles: is 3 agg andE 1 
_£54mm.withtheſideB A 4o/deprae;being 
oppoſite to the angle E be given,and the {ide 
A -_ reqtitr - *64_oR 

Hayi Fl the ;Perpe ndicular $9 1 me 
ther Ui iff found, HY G. fe 0! FA. Ee 
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_ , +. Therefore, | 
Set 38 deg. 15 minthe tangent of E on the 
, firſt t0.23 deg. 30min..the Tangent of A on 
| the ſecong : z and then againſt 27 deg. 54 min, 
| the ſine of the fide of A:C ,on the firſt, is 14 
| deg.57 min. onthe ſecond, which is the ſine 
| of C E.This 14 deg.57 min.added to 27 deg. 
| 54 min.the,other part A G afore fonnd,makes 
| 42 - 51 min.tor the whole fide A E,which 
| was ſought. 54 AF 


PROBLEM, XXVI. 


Neg ang es; , and a ſide oppoſs rteto one of WO be= 
"S Reon : 3 To find the third angle. 


I 5.7 


| - Er the angles given be A23 deg. 3on min. 
1:.,andE,38 deg.15 min.andlet the fide AB 
being oppolite tothe angle; E,be 30 degr and 
letthe third angle a B e be.required.. , | 
Asin the former Problems, fo alſo in i this : : 
Let fall the Perpendicular B C,and by itgain 
the angte# Bc, which being had. to gainthe 
| Remainder of the angle a Be. Say, 
As the ©o-fine of the angle A,is to the Co- 
fine of the angle E ;: 
WY 15 the {ine of a B c, to the line of c Be. 
Therefore; 
Set 66' deg. 30 min, the Co-fine of the an- 


gs A on the firſt,to 51 wh 45 min. the Co- 
M 3 = 
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fine of the angle E on the ſecond 3. and then 
againſt 69 degr. 22 min. the fine of a Bc on 
the firſt, is 53 degr. 14 min. thefine of c B e. 
Theſe two angles added together, make 122 
degr. 36 min. the angle A B B, which was re- 
quired. | 


PROBLEM. XXVIL 


The three ſides being given, to find any one of the 
angles. | | 
Et the three fides be A B 30 deg. AE 42 
_,deg. 51 min. and BE 18 deg. 47 min. 
and let the anple B be ſought. F 
To reſolve this Problem : Firſt, Add all the 
_ three fides together into one ſtim, of which 
fin takethe-halfand thenfrom that halftake 
the fide oppoſite to the angle ſought, and re- 
ſerve the difference. As for Example. 


2 2 on AB 3od.com 
The three ſides given, areSA E42d.51m 
BE 189d. 47 m 

The ſum of the three fide 91d. 38m 
The half ofthat ſim 45d. 49m 
The fide AE, oppoſite to the re- 
quired ' angle B, fubſtracted $ 42 4.51 Ms 


And the Differ.to bereſerved is 24. 58m. 
. This 
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This done, to proceed to find the angle 
ſought. Say, 

x As the Radius,is to the Sine of one ofthe 
fides including the angle ſought ; So is 
the Sine of the other fide, including the 
ſame angle, to a fourth Sine. 

2 As that | Sine, 1s to the Sine of the 
half ſum 5 So is the Sine of the reſerved 
difference, to a ſeventh Sine. 

__ Therefore, 

'F Set the Radius on the firſt,to 3o deg.the 
Sine of one of the fides given, including the 
angle ſoughtzand then againſt 18 deg.47 min. 
the Sine of the other including f1de,is 9 degr. 
I6 min. for a fourth Sine, 

2 Set this fourth Sine 9g deg.17 min.on the 
firſt, to 45 deg. 49 mince of the half 
ſam on the ſecond ; and then againſt 2 degr. 
53 min. the Sine of the reſerved difterence,is 
13 deg, 20 min. for the ſeventh Sine. 

This being done (by the help of a pair of 
Compaſles, or otherwiſe) divide the diſtance 
betwixt this point of 13 ag: 20min. and the 
Radius into two equal parts, and the middle 
point 1s at 28 deg. 42 min. whoſe Comple- 
ment 61 degr. 18 min. doubled, makes 122 
degr. 36 min. the angle a Be, which was 


ſought. 
PRO- 
M 4 
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PROBLEM. XXII. oo 


r 


The three angles being onel koown, to funds any 0 f 
_ the ſedes. © 


” 


'l "O reſolve this Problematie angles areto 
B: be turned into-fides, and the ſidesinto 
.. a otherwiſeitis unreſolveable) and it is 
thus done : Inſtead ofthe greateſt angle,take 
its Complement to 180 degrees, and then the 
angles convert themſelves into ſides, andthe 


ſides into'angles,and then there ſolution is Joſt 
the ſameasm thelaſt Problem,” 749: 
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> Fins -Fak La 


"'phis Tiftimene | "With" thee” D8uble 
? Scales inſcribed therebH,” isof Fry (> 
TT: celleqt aſein Navigation/is I ſhalt ſhiw | 
in part, ain" leave the reſt ; the Ingenious, 
to fin "ot of themſelves: And firſt, by the 
Meridian Line,and'Line PLL al parts joyn- 
ed together pPpon the Inſtrument,you may do 
all things that may be done by the Table of 
Mexidional Degrees, {er forth by Mr. Hx;ght. 


Mn Outer, Mr. Wingate, and. others momy 
of Navigation. 


ri 572 TO OBLEM. ff OESTHLAD 
top places 5 ORE] __ one gr the 

Equino? Z and the other without : ; to Ho 
bo -r: in Merid| Jional Di ference. | ; 


'? Ook' the” Latinide of that place ſituate. 
without the Equnottialupon the Meri- 
lf line, and | right again{t it; on the Line of: 


£q 1al parts, '1s ; the Meridional Sfferenty of 
th gl ſe two places. 


Ex ample 


4 


162: The uſe of the double Scale in 
Example. Let the enterance of the Riverof 
the Amazons, under the Equinoctial, be one 
place propounded, and the Lizard inthe La- 
titude of 50 degrees be the other place, be- 
_ which the Meridional Differences de- 
red. So 
Look 50 degrees, the Latitude of the Li- 
zard on. the Meridian Line, & right againſt it 
on the Line of equal parts, is 57 degrees, 90 
centeſunal minutes. which is 57 degrees, and 
g. tenth parts of a degree, or 57 degrees,54. 
ſexaginary MMutes.So much is theMeridional 
ifkerence of thoſe two places. _T- 


PROBLEM. 11. 


Tiwoplaces having both Northerly, or both South- 
 erly Latitude: to find their Meridonal Dif- 
ference. 


Ubſtra&t the. degrees and minutes which 
| you find on the Line of equal partsagainſt 
the leſſer Latitude,from hed rees and mi- 
nntes found on the ſame Line of equal parts 
againſt the greater Latitade,and theRemain- 
der is the Meridional Difference of thoſe two 


places. — | 
 Example.Let St.Chriſtophers and the Lizard 
betwo places,between which you would find 
the Meridional Difference 3 the Latitude'of 
Set. 
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St. Chriftophers is knownto be 15 degrees 30 
minutes North, to which anſwereth on the 
Line of equal parts 15-deg. 69 centefimal mi- 
nutes:theLatitude of theL.zzard'is alſo known 
to be 5o degrees North. To which on the 
Line of equal parts anſwereth 57degr.go cen- 
teſms. Now take 15 degr. 69 cent. the leſſer 
number of degrees found on theLine of equal 
parts;out of 57 deg.go cent.the greater num- 
ber of degrees found on the Line of -equall 
parts,and the Remainder 1s 42 degr. 21 cent. 
| or 42 dep. 12 min. ofthe ſexaginary diviſion. 
So much 1s theMeridional Dille defired, 


PROBLEM. 1I.. 


Two places being fituate,the one Southerly, and the 
other Northerly;to find the Meridional Dif- 


ference. 


Ake the degrees and parts found on the 
Line of <qual parts,againſt the twoLati- 
tudes propoſed, ſought in the Meridian Line, 
and add them both together, and the ſum of 
that addition is the Meridional Difference. 
t Example. Let the two places propoſed be 
theCape of Good Hope,in theLatitude of 36deg. 
30 min. South, atid Japan in the Eaſt Indies, 
whoſe Latitude 1s 30 degrees North. Now on 
the Meridian Line;look 36 degr, 3o. min. and 
againſt 
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againſt 1; a the Line oh equal parts,1s 3g. 'Ueg, - 
15 Min. and;againſt the;3o degrees 1531: deg. : 
28min. 'L;heſe;two ſum$39% 15, | and Bil, 2 3: 
being added together ,mhke79.deg 43 min.So 
much is the Meridional —_ _ 


Be 203-1; 


ae) PROBLEM a 


HeLatinds of Evo opluces; tntctheir Dx erence of 
' Longitiitle bat, knowints Bod: theRumwblea- 
Gag year: the one to, the Fther. SI : HERD *1 
T TUBE 57207 DNF; 
"Et this two places propeſed be thelieard 
and St.i Chrefsophers 5 the Latitude of 'the 
Lizard 50 degrees, and of St. Chriſtophers 15 
deg. 30 min. atid their 'Difference of Longi- 
tude 68 deg,zo min. Andletthe Rumb paſting 
from thel = ar to St.Chr opheps be required. 
' Firſt:bythe ſecond Problem,ſcek theMeri- 
dional Difference between the two places, 
which you find to be. 42 deg. 12 min. yep" 
ſecond Problem. - Then, 
Upon the Line ofNumbersSet 68 degrt 
4o min. the, Difference of I. ong itydg, © Ne 
firft, to 42 EN 12 min.the Tonk F - 
rence on the fecond;and then | upon,the Lines 
of Tangents againſt the Radius on the firſt,is 
theTangents 58 deg.21 min.on the ſecohd.So 
much heth, the Rumb from the Meridian, 


Whieh! 1s ON the fifthRumb from theMeridian 
Weſt- 


"(0 
"a 
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Weſtwards,and;twaypHegrees 6-minntes, _ 
ahi abbve that:fifttloRumb: 2); 7 5 5:7 

And fyoubeth faibfromthe Lonird to = 
Prey Hands, inthe Latitude ot. 32 degy. 
25 min. whoſe Difference of Longitude 1s 
known to be Weltwards 70 roi e5;and you 
would know 'emnhat;point of the Compals 
you muſt ſteer yon courſe thither. 
| Here firſt by the fecand Þroblem, {eek the 
{ Meridional Difference;arid nglt23 deg.36 
min. And then! 08 : 

Set 70, the Diff:renceofl Ledade on the 
frſt to 23 wy the Memdional Diffe- 
rence on the ſecond;and then againſt the Ra- 
dius on the firſt; {dhe Fangenti71 deg.21 min. 

. on the ſecond t 18,,0n the point 71 deg,21 
Pun. . b Om the M rat, AA,or SortH point, which 
is ON Bthxth RuttBjrnd 4 ro tp fti1.0ver. 
- AntttBevauſe thei Beramilos.:lye/Weſtwards 
SohvthMeridimvbfhe:Lizand, zI[therefare 
the Rambo theo Weſt: Sourhwoſt point, avg 
13:deg 31 [mu over: i:: 15 05:f m0 291 
EE DTg be nated char every> -Bumnb fon 
thevicridiandoritaiiedt 11 defg;1 5mibAnd 
thetefiretherfidtinainh makes at angle with 
-tHeMerthawofendegr. 15/min;;thefecond 
* Rianatiele dfibsiden. 30 min;and fo of 
elbow thelmatle Tabldfolowihg »." 
pn eeababy thotifeth Rumb 


makes 


—Xx66 The uſe of the double Scale in | 
makes an angle of 67 degr. 3o min. which ta- 
ken from 71 deg.21 min. inthis laſt Example . 
found, there remained ;3 deg.2 1 min.over the 
ſixth Runb. [7771 Te. 


| 45 deg. comin. 
6 deg.15 mitt. | 
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PROBLEM. V-..., -, 
SR ER BASKdS 176 1 G21 IT80.c::60 $ .} Oct 
(The Latitudes of two places. heing given with the 


+ Rumb-3,to find the diſtance upon the Rinb. 
ors the place from:whence you-failibe in 
the Latitude of 50degrees, and:the-Lati- 
rude of a place to. which. youare come,*be 52 
deg. 30 min. So that the, Difference of Lati- 
'tude1s'2' deg. 30 min. figd:alſo you, andithat 
'you have failed on the firkt Rumb,; from the 
"Meridjan Northerly.thatis.have madqan an- 

' ole with the: Meridian of:56'deg. 15 min.The 

' Complement of the fifth:Rumb te eight is 3 
 Whichis 33 deg.45 min.and: you wonld.know 
your diftance ſailed upon that Rumb. :: - 
et 
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Set 33 degr. 45 min.. the Co-{ine of the 
Rumb on the firſt,to theRadius on the ſecond 
& then on the Line of Numbers,againſt 2,50 
the Difference of Latitude on the firſt,is 4,50 
on the ſecond;that is to ſay,4 degrees 50 cen- 
teſmes, or 4 deg. 3o min. -So much is the di- 
| ſtance ſailed upon that courſe,in degrees and 

— ld 

Again. Let the Lizard, lying in 50 degrees 
of North Latitude,be the Key. from whence 
-you areto-go; andlet the other place that 
you are to go unto be $7. Chriſtopher, in the 
Latitude of:15 deg.30 min. North. And the 
Rumb leading from one to the other;bearing 
from the Meridian of the Lizard 58 degr.21 
min. which is ſomething more thanthe'fifth 
Rumb. Now by theſe things known, you 
would know the diſtance upon theRumb be- 
tween thoſe two places. 7: 

Here you muſt firſt of all ſubſtra& 15 degr. 
zo min.the leſſer Latitude-out of 50 degrees, 
the greater Latitude, and the Remainder 34 

deg.30 min.is the true Difference ofLatitude: 
and then;Set 31 degr. 39 min.the Co:fme of 
the Rumbon the firſt, : tothe Radius 'on the 
—_— and then - the _ of /Numbers, 
againſt 34,30 repreſenting 34 deg.30 min.the 
Difference of Latitude = that For 1s 65, 46 
on the ſecond; that is 65 deg.46 min.So much 
in 
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grees & munntes, 1s the diſtance upon the 
Io by DS III a and St Chriſtophers, 


© JT a PR OBLEM. VI. 
& > 4 et 215 260d 372; qo, 
The Tatitutles ofter0o plates, nd * IPA Aobamel, "al 
OP Anownto: m_—_— rhe NP 6 Raging __ one 
it: e&24h0ther. 5 


$:2:Ut the'two hemp prop Unde 
"$:2/mentianed 5n thie laſtPr@len 
'titndes:were-50 degrees,and 52 deg. 30 min, 
Andthew diſtance kfown 4 deg.3o min.& the 
Rulabyoutknow. not,but defire to:know it.: 
: i LIpqattieLines of Numbers,Set 4,30 repre- 
ſenginh 4 deg.go. minntes,the diftanice known, 
rotiithefirſt;to-2;30 reprefenting 5 degrees 30 
:mintestheDiffcrence of Latitude on the:ſe- 
-condgaid.then upon the LinesofSines, againſt 
the Radius on the ſirſt;ts the Sine' 33 degr,qs 
Di zmvthe Rootid whoſe Co-fine. 15-56. deg. 
-151d.$ much-isthediftance that. the courſe 
;hertfom: the Nietidyan, WRAN IO PO the 
fifth Baihb.-- 1r>1oHiCh 31; STE. 
1 Qrile©) the Lined, 40 the Latitude of. 50 
-degiandiSt.Chriſtopbers/in the Latitud:55 deg 
.zomm/be the twaiplaces propefed.. whale 
+ Difterence-of Lavendols 34 deg:46-mijn; and 
tha diſtance khown-65 degi46 min-and the 


Rumb- that the courſe liethupon;s deſired. 
Upon 


f, 


/ 


pany jay 1 Of. hs 
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\ 2 ATION. 
Upon the Line of Numbers, 65.46 the di* 

ſtance known on the firſt,to 34,45 the Diffe” 
rence of Latitude on the ſecond ; and thenon 
the Lines of Sines, againſt the Radius on the 
firſt, is 58 degr. 22 min. on the ſecond, So 
much ts the diftance of the Rumb from the 
Meridian of the Lzzard, on which: the Courſes 
lieth, 

PROBLEM. VII 


The Latitude of the place from whence you go, the 
Rumb you go upon,and the diſtance gone,bein 
given ; to find the Difference of Latitude, pr. 
thereby the Latitude of the place you are in. 


' Ex theplace yon go from, be 1n the Lat 
tude of 50 degrees, the Rumb you have 
gone upon, the fifth from the Meridian, and 
the diſtance gone,4 deg.30 min. And by theſe 
youdeſire'to know the Difference of Lati- 

tude, with the latitude of the place you arein. 
Set the Radins onthe firſt, to 33 degr. 45 
min.the Co-ſine of the Rumb on the ſecondz 
and then npon the Lines of Nunibersagainſt 
' 4, 3orepreſenting 4 deg.30 min. the diſtance 
gone on the firſt, 1s 2,30 0n the ſecond, that is 
2 deg. 5o' min. So much is the Differetice of 
Latitude: This 2 deg. 30 min. added to the 
Latirndecf the place = camefront,(becauſe 
the 
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the Courſe was Northerly) makes 52 deg.30 
min.for the Latitude of the place you are in. 

Example. Suppoſe you were at St. Chriſto- 
phers, in the Latitude of 15 degr.zo min.and 
from thence had ſailed Northwards near upon 
the fifth Rumb from the Meridian 3 or on the 
true point of 58 deg. 21min. from the Vieri- 
d1an,and atlength came to a place, where you 
found that you had ſalid 65 deg.46 min.from 
St. Chriſtophers,and now do deſire to know in 
what Latitude youare. 

Set the Radius on the firſt,to 31 degr. 39 
min.the Co-ſine of the Rumb on the ſeconds 
and then upon the Line of Numbers, againſt 

_ 65,46repreſenting 65 deg.46 min.the diſtance 
gone on the firſt,is 34,30 on the ſecond,ſ{ignt- 
fying 34 deg.3c min. So much doth the Lat1- 
tude you-are in, differ from that you came 
from.and becauſe the Courſe was Northerly, 
the. Latitude is increaſed. Therefore this Dit- 
ference found, 34 deg.30 min. is tobe added 
to the known Latitude, 15 deg. 3o min. and 
they both-make 50 degrees juſt: Therefore the 
Latitude of the place you are in,is 5a degrees 
oft North Latitude. Cx 

If the place you went from had been the L7- 
zard,in 50 degrees of Latitude,and. you fail 
trom thence more Southwards upon the point 
58 degr. 21 min. from the Meridian Weſt- 
wards. 


BC 
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wards,and on this Courſe have failed 65 deg. 
46 min.and ſo found, that you have altered 
your Latitude 34 degr.30 min.and are come. 
to a place of unknown Latitude. In this caſe, 
becauſe the Courſe.is Southerly (the Latitude 
of the place you are in, is leſs than that you* 
came from) you muſt take the Ditference of 
Latitude found 34 degr.30 min.from 50 deg. 
the Latitnde known,the Remamder is 15 deg, 
30 min. The Latitude of the place you are in. _ 


PROBLEM. Will  : 27 


The Zatitude of the place you are in, and the La- 
titude of the place you went from, with the | 
Rumb being given 5 to find the Difſſerence of f 
Longitude. | Y 


— —w_——_ 


W 


F Etthetwo places be,one the/Zizard in the 
Latitude of 50 degrces, from whence you 
g0,and the other place St. Chriſtophers; in the 
Latitude of 15 deg. 3o min. and the Rumb i 
58 deg. 21 min. from the Meridian, and the | 
thing deſired is the Difierence of Longitude. 
 Fuſt, by the ſecond Problem, find out the | 
Meridonal Difterence.q.2 deg. 12 nun. which 
had : Set the Tangent of theRumb,58 degr. 1 

21 min. on the fir{t,to the Radius on the ſe- 
cond; and them upon the Line of Numbers, 
againſt 42 deg. 12 min. on the firlt, 15 68 deg. 
N 2 30 mn, 


FI 
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30 min, on the ſecond. Wherefore 68 deg- 

30 min. 1s the Difference of Longitude be- 

 twixt your two places,the Zizard and St.Chri- 
ſeapher s. 

And if the place you came from, be in the 
Latitudeof 50 degrees,and of that youarein, 
be 25 deg. 30 min. and the Rumb you have 
come upon, be thefifth from the Meridian,and. 
you defire the Difference of Longitude. Then, 

Set 56 deg.15 min.the Tangent of the fifth 
Runib on the firſt,to the Radius on the ſecond. 
and then upon the Line of Numbers, againſt 
2 deg. 30 min. the Meridional Difference of 
Latitudes on the firſt,is 3 deg. 45 min.on the 
ſecond. So much is the Difference of Longi- 
tude delired according to the projection of 
the common Sea-Chart. 


PROBLEM. IX. 


Ir any Parallel of Latitude,to frad out how many 
Leagnes anſwer to one degree of Longitude in 
that Parallel. | 


'Y His Problemis grounded upon this Ana- 
A logie. 

As he Radins, 1s to the Co-fine of the La- 
titndez So is the number of leagues.,in ane E- 
quinoctial degree, to the npymber of leagues 
anſwering to one degree in that Latitude, 
1Þþ Example. 


— o_— | ——— many oo —  —— 
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Example.In the Latitude of 18 deg.t2 min. 
I demand how many leagues failing a long in 
that Paralle], will alter the Longitude one 


_ degree ? 
For anſwer, to my defire, I ſet the Radins 


on the firſt, to 7 1 deg. 48 min.the Co-ſine of 


the Latitude on the ſecond : and then on the 


Line of Numbers, againſt 200n the firſt, the 
number of leagues in our EquinoCtial degree; 
I ſee 19 on the ſecond : And therefore every 
I9 leagues ſailing along it that Parallel alter- 
eth the Longitude one degree : And on the 
contrary,for every degree that you alter your 
Longitude, you failtg leagues 1n that Parallel. 
2 In the Latitude of 51 degrees 32 minutes, 
it is demanded, How many leagues tn that 
Parallel, do anſwer to one degree of Long 
tude ? | 
Set the Radius on the firſt, to 33 degr. 28 
min. the Co-ſine of the Latitude on the ſe- 


cond; and then on the I ine of Numbers, a- 


gainſt 20 on the firſt,is 12 and 4 tenths on the 
ſecond, So many leagues failing 1n that Pa- 
railel of 15 degr. 30 min. altercth the Long1- 
tude one degree. | 
If you would know how many miles alter 
one degrees of Longitude 1n any Parallel. 
'Then, 
Set the Radius on the firſt, to 38degr- 
N 3 28 mir 


—— ———__ 


\ 
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22 min. the Co-fine of the latitude on the ſe- . 


cond ; and then on the lines of Numbers, a- 


gainſt 60 on the firſtzis 37 and about on third _ 


which 1s 37 nules.,and one third of a nule, to 
make one degree of longitude in that Parallel 
of latitude. And contrariwiſe,if you find you 
have altered your longitude one degree,you 
are then removed 37 miles, and about one 
third of a nule. | 


PROBLEM. X. 


To find how many miles anſwer to many degrees 
of Longit::de in any parallel. 


Uppoſe you ſhould fail alongin the Paral- 

a J) lel of 50 degrees, until you have altered 

. your longitude 35 degrees, and then would 
know how many mil<s you have ſailed. 

Firſt, reduce 25 Equinoctial degrees into 


|,  minutes,by multiplying them by 60,and they 


make 210,minutes. Then. 
Set the Radius on the firſt, to 40 degr. the 
Co-fine of the latitude on the ſecond ; and 
then againſt 2100,the Difference of longitude 
in minates,upon the fir{t on the line of Num- 
bers, 1s 1350 on the ſecond. So many miles 
anſwer to 35 degreesin that Parallel. 

But 1f you would know how many leagues 
yau have falled,in altering your longitude 35 


degrees, 


T7 ———_— 
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degrees,then reduce the 35 degr.into leagues 
by multiplying them by 20,& they make 700. 
Now, Set the Radius to 40 degrees, asafore, 
& then right againſt 700,in the line of Num- 
bers on the firſt, is 450 on the ſecond. Sd ma- 
ny leagues you have falied. | 


PROBLEM. XI. 


Upon any Rumb propoſed, to find how many leagues 
do anſwer to one degree of latitude in the Me- 
ridian, or of any great circle. 


his Problem is reſolved by this Analo- ' 
g1EC. x 

:As the Co-{ine ofthe Rumb from the Me- 
ridian, 1s to the Radius ; | 


So js 20 leagues,the meaſure of one degree 


in any great circle, To the leagues that 
anſwer to one degree upon that Rumb. - 
Example. Suppoſe you fail upon the fourth 


Rumb from the Meridian, which 1s the point + * 


of Northeaſt, or Southweſt ; or elſe the point 
Southeaſt, or Southweſt, and defire to know 
upon that Rumb, how many leagues do an- 
ſwer to one degree of the Meridian, or alter 
the latitude one degree. 

Set 45 degrees, the Co-fine of the Rumb 
on the firſt, to the Radius on the ſecond;and_ 


then on the line of Numbers, againſt 2c; the 
N 4 number 
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 nymber of leaguesin a degree ofa great circle 
On the firſt,is 28 and almoſt an half. There- 
fore 98 leagues and an half,make one degree, 
or alter the Latitude one degree, in failing up- 
on that Rumb, 

If you defire to know how many nules ſa1l- 
ing on any Rumb., alter the Latitude one de- 
gree, as here in this Example of the fourth 
Rumbz; then ſet 45 degrees the Co-ſine of 
the Rumb on the firſt, to the Raduis on the ſe- 

cond :and then on the lines of Numbers, a- 
 gainſt60 on the firſt,is 85 & ſomething above 
one third. So: many miles, on that fourth 
Rumb. altereth one degree of Latitude. 

I am now inthe middeſt of the Sea, where 
if I ſhould fail throughall particulars;that my 
Inſtrument is capable of , I ſhould with my 
travel fill a great Volume, I will therefore 
leave off wading any further in this Subject, 
and leave the reſt to the ingenuous jPractio- 
ners inNavigation,to whom I wiſh proſperity 
1 all their honeſt and landable undertakings. 


CHAP. 
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CHAP. XII. 

The Uſe of the double Scales 
of Sines and T angents on the 
Inſtruments, m Dialing. 


PROBLEM. I 


Twofind the diſtance of the hours from theLine of 
twelve a clock, Horizontal Dials, made for 
an oblique Sphere. 


Et an Horizontal Dial be propounded, 
tobe drawn for the elevation of the 
Pole 5 1 deg.zo min. For making where- 
of the Analogie ſtandeth thus: 

As the Radius, is to the Sine of the Eleva- 

tion : 

So is the Tangent of the hours in a right 
Sphere from 12, Tothe Tangent of the 
ſame hours from the line of12,m the ob- 
lIzque Sphere prapounded. Theretore, 

oh Radius on thefirſt,to theSine ofthe 

Elevation given.v72.to 51 deg.30min. on the 
{econd; and then the Inſtrumentunremoved, 
againlt 15 deg.the Tangent of anEquinoGtial 
hqur on the firſts 112 degr. 51 min. the Tan- 
gent of on hours diſtance from the line - [ - 
a cloc 
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a clock in the oblique Sphere of 51 d-gr. 30 


min.and againſt 3odegrees on the hit, being 
the diſtance of two EquinoGtial hours, 1s 24. 
deg. 19mnn. on the ſecond, for the diſtance 
of two hours from the line of 12,1in that given 
Tatitude.And likewiſe,againſt the Tangent of 
45 degrees on the firſt, the diſtance of three 
Equinodtial hours, in a right Sphere on that 
firſt, is the Tangent of 28 degr. 3 min.on the 
ſecond,for the diſtance.ofthe hours of 3 and 
9 a clock, from the hour line of 12, in that gt- 
ven latitude. | 

But now for the fourth and fifth hours, be- 
cauſe the Tangents of thoſe hours be above 
45 degrees,you muſt work backwards1n this 
manner : The Inſtrument not ſtirred, look 60 
degrees,the equall diſtance of the fourth hour 
1n a right Sphere on the ſecond ; and then a- 
gainſt that Tangent of 60 degreeson that ſe- 
cond.,is the Tangent 53 degr. 35 min. on the 
firſtifor the hours of four and eight; and alſo 
againſt the Tangent of 75 degrees, the fifth 


equal hour on that ſecond,is the Tangent 71 


degr. 6 min. ' on the firſt, for the hours of 5 
in the fore-noon, and 7 after-noon:As for the 
hours of 6 and 6,they are at juſt 9. deg.from 
the hour-line of 72 a clock, and ſo for any o- 
ther latitude : for the hoursof 5 and 4 in the 


morning, they are equally diſtant — 
our 


— 
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hour of 6, as 1n 7 and 8; and ſoin the after- 
noon.,the hours of 7 and 8-are<qually diſtant 
from 6, as1s 5 and 4. By the fame rule ſhall 
you find half hours and quarters,as when you 
would have the true diſtance of one hour and 
an halt from the noon-line.then work by the 
Tangent of 22 degr.3o min. and in fo doing, 
you ſhall have 17 degr.38 min. to be the dj- 
{tance of one hour & an half from the noon- 
line,m the Latitude of 51 deg. 3o min.and ſo 
for any other. 


PROBLEM. IL. 


A Dial being made, and the Elevation for which 
it was made not being known to find for what 
Latitude it is made, 


Irſt of all, get the diſtance between the 
hours of12 and 1,which had.Set theTan- 
.gent of 15 deg. on the firſt, tothe Tangent of | 
that diſtance on the ſecond; and then againſt 
theRadius on the firſt,is theSine of theEleva- 
tion ſought for on the ſecond. 

Example. Thereis an old Dial, which doth 
appear to bea good one,and1 deſire to know 
for whatLatitude it was made.,as alſo whether 
it be true made, or not 3 which to do, I firſt 
ſeek the diſtance betwixt 12 and r.and findit 
IT degr.51 min. Therefore I ſet the Tangent 

of 
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of 15 degrees on the firſt, to the Tangent of 
that diſtance, 11 dep. 51 min. on the ſecond; 
and then againſt the Rading on the firſt,is the 
Sine 51 degr. 3O min. on the fecond. Where- 
npon I conclude. that the Dial was made for 
the Elevation of 51 degr. zomin. Thus may 
you examine any Dial, whether it be truely 
made, or not. 


PROBLEM. II. 


To find the diſtances of the hour-lines, from the 
line z 12 a clock inadire# Sonth Dial. for 
any Eelvation propounded. 


N the Latitude of 51 degr. 30 min. a Dial 
is tobe made, wherein to find the diſtance 
of the hour-lines from the line of 12 a clock. 
Say as in the firft Problem, 
As the Radius, To the Co-ſine of the Poles 
Elevation; "2 
So is the Tangent of any hour given, Tothe 
Tangent of the hour line from the Me- 
_ ©} mhaan, Therefore, 

- Set the Radius on the firſt, to 38 deg. 30 
min. the Co-fine of the Latitude on the ſe. 
cond:and then againſt theTangent of 15 deg. 
on the firſt, is the Tangent = degr. 28 min. 
on the ſecond. for the hours of 1 and 113 and 
againſt 3o degr.on the firſt, is the Tangent 

19 deg, 
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19 deg. 46 min on the ſecand,the diſtance of 
the hours of 2 and 1o, from the line of 12. 
And againſt the Tangent 45 on the fir{t,is the 
Tangent 31 deg.54 min.on theſecond,for the 
diſtanceof the honr-lines of 9 and 3,from the 
line of 12. And now backwards, againſt the 
Tangent of 60 deg.on the ſecond, is 4.7 degr, 
10-110.0n the firſt,the Tangent of the diſtan- 
ces of the hour-lines of 4 and. 8, from theline © 
| of 12. And lafily, againſt 75 degr. on the ſe- 

| cond,is 66, deg.43 min. on the firſt, the Tan- 
gent of the diſtance of the hour-lines of 7 

. and 5,from the line of 12, For the hours of 6 
_— 6, they make right angles with the Me- 

ian. 


PROBLEM. IV. 


In a vertical Dialnclining, having the Eleva- 
tion ofthe Pole above the Plane; to find the 
diftance af the hour lines from the hour-line 
of 12.4 clock. 

[ £ ſach a Plane be propounded, whoſe 

North part 1s elevated above the Horzon : 

16 deg. 30 min.which taken from the Eleva- 
tion offi place 51 degr.30 min. leaveth35 
degrees, for the Elevation of the Pole above 
the Dials Plane : Wherefore to find the di- 
ſtance of the hour-lines in {ach a Dial from 
the Meridian,or hour-line of 12. Say, A 

s 
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As the Radius, Isto the Sine of the Elevi- 
tion above the Plane | 
So1s the Tangent of any Equinoctial hour, 
To the diſtance of the ſame hour-line 
from the Meridian, Therefore. 

Set theRadi1us on the firſt, to35degrees, the 
->Sine of the Poles Elevation above the Dials 
Planezand then againſt theTangent of 15 de- 
' grees,which is theTangent of oneEquinottial 
hour on the firſt,is.8 degr. 45min. onthe ſe- 
cond;theT angent of the diſtance of the hours 
of rand 11: from the hour-line of 12 : and 
againſt 3o deg.on the firſt is 18 degr. 19 min- 
on the ſecond.for the hours of 2 and 10.And 
for the reſt ofthe hours, you ſhall have them 
as you had thoſe in the former Dials. 


PROBLEM. 'V. 


I any erett declining Dial,to find the diſtance of 
the Styll from the Subſtyl;and of the Subſtyll 
from the Meridian. 


NtheLatitude of 52 degr.I would makea 
Dialto a wall,declining from the trueSouth 
poitit43 deg.wherein firſt to find the diſtance 
of theStyll from the Subſtyll;the work 1s thus: 
As the Radius, To45 degr. the Co-fine 
of the declination of the Dials Plane 


from the true South point. 
$0 
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'So is 38 degr.the. Co-fine of the Latitude, 
To 25 degr,48' min. the diſtance of the 
Styll, from the Subſtyll. Thcrefore, 
Set the Radiuson the firſt, to 4.5 degr.the 
Co-fine of the Declination on the ſecond; & 
then againſt 38 degr.the Co fine of the Lati- 
tude on the firſt, 1s 25 degr. 48 min.on the ſe- 
cond.Sotmnuch'is the diſtance of the Styll from 
the Subſtyl,or height of the Styll. 
Orſet the Radius to 38 aeg.&c then againſt 
45 deg. is 25 deg. 48 min. 
And then for the diſtance of the Subſtyll 
from the Meridian.this 1s the Rule. 


—- 


the third term. And then, | 

' Set the Sine 64 degr. 12 min. on the firſt, 
(which is theCo-fine of that fine afore found) 
tothe Radins on the ſecond;and then againſt 
52 degrees, the Latitude of the place on the 
. firſt; 45-61 degr. 5 min.on the ſecond, whoſe 
Complement 1s 28 deg. 55 min. So much 1s 
the diſtance of the Subſtyl fromthe Meridian, 
inſach a declining Dial. And fo of any other. 

Þut 
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' But I fee by my Dial, that the Sun is decli- 

from the Meridian far intothe weſt,caſt- 

ing hisſh..,... / at halfan hourpaſt ſixa clock 

after noo; :. 1d Saturday might, Arguſt the 

firſt 1657, time toleave work. And for as 

much asmy occaftons call me another way for 

the next week, and for many weeks after, I 

muſt leave off proceeding any further in this 
Subject of Diallmg. 


